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The A-S-H Hydro-Ejector 


for conveying solids... 


ioe 


Where jet apparatus is indicated, we suggest our 
improved A-S-H Hydro-Ejector—most efficient of 
all jet pumps. 


Simplicity of Design. Dependable operation is in- 
sured by the simple and compact design of the 
unit. The Hydro-Ejector corresponds closely in 
size and shape to the transporting pipeline. 
There is a minimum of joints or other re- 
strictions to flow. All joints are machined and 
gasketed. The jet nozzle tip is located out of the 
path of the materials being handled and thus 
doesn’t interfere with the free flow of solids. 


Trouble-free Operation. High pressure water 


Ni Cut-away view illustrates operation and typi- 


cal arrangement of Hydro-Ejector application. 


admitted through the jet nozzle transports 
solid materials at high velocity through a 
diverging throat into the transport piping. Iron 
pyrites can be transported in the same system 
with bottom ash or furnace slag. This combined 
operation saves time and water, and uses the 
greater specific gravity of a water-and-ash 
mixture to convey the heavy pyrites more 
efficiently. The Hydro-Ejector cannot become 
air-bound. All units are shop tested under 
service conditions before shipment. 


Low Maintenance. Long service life is assured by 
(a) use of wear resistant materials (b) use of 
few connecting joints within the unit and (c) 
locating the jet nozzle tip out of the path of 
material in transport. Special gaskets are avail- 
able to withstand effects of acids, alkalis and 
high temperatures. 


Simplicity of Installation. Installing the Hydro- 
Ejector as a unit is a simple operation. It is 
factory assembled and has only three points of 
attachment. Maintenance problems are mini- 
mized since the unit is easily assembled and 
disassembled. 


The Allen-Sherman-Hoff Company 


259 E. Lancaster Ave., Wynnewood, Pa. 
Offices and Representatives in Principal Cities 


MATERIALS HANDLING SYSTEMS 
hydrojet hydraulic /hydrovac pneumatic 


For complete infor 
mation on Hydro- 
Ejectors send for 
Data Sheet Ea, 
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ROTARY DUMPERS, for large plants, will unload 160 or more cars in one eight-hour day an 
take all open type cars of any length, width or height. Operation is simple, automatic, foolproof. 


LINK-BELT Rotary Dumpers empty gondola cars 
in one minute or less 


M™ all unloading needs, from the largest to the 
smallest, with push-button emptying of gondola 
cars by a Link-Belt Rotary Dumper or Car Shaker. 
Both are precision-engineered to do a specific job 
faster . .. easier. . . at lower cost. Rotary dumpers are 
designed to unload 15 or more cars per hour and, for 
smaller operations, car shakers will unload 15 or more 
cars per day. To improve your car unloading opera- 
tions, whatever the size of your plant, contact your 


nearest Link-Belt representative. 
CAR SHAKERS cut unloading time, free manpower. 


14,085 
One man with a Link-Belt Car Shaker can empty 


a car “broom-clean” in minutes. ROTARY DUMPERS and CAR SHAKERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All P-incii 
Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout ¢! 
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What makes 
a barrel-type 
boiler feed pump 


Stay 
service? 


Here are some of the design features that assure dependability 


Today’s modern multi-stage centrifugal pumps for boiler 
feed service are the result of years of research and design. 
To provide efficient service plus dependability, De Laval 
has incorporated these important features in its barrel- 


type pump. 
Double Volute Diaphragms 


Double volute diaphragms provide for radial hydraulic 
balance and assure a continuous rising head characteris- 
tic from the design point to shut-off. RESULT—Higher 
efficiencies are maintained over a wider range of operation 
than are generally obtained with other forms of velocity 
pressure conversion. 


Individual Diaphragm Bolting 


Elimination of rabbet fits and gaskets permits straight 
metal-to-metal contact of adjacent lapped faces of the dia- 
phragms which are individually bolted together to main- 
tain tight joints and ease of assembly. RESULT—Positive 
assurance against inner case leakage, complete elimination 
of misalignment causes and a minimum of distortion from 
sudden temperature changes. 


Positive Sealing Between Suction 

and Discharge Chamber 

Inner assembly is held at the inner high pressure joint at 
the suction end of the barrel, against a flexitallic gasket, 
with through bolts. The joint between the suction and dis- 
charge chambers is made tight during assembly—remains 
tight whether pump is operating or idle. RESULT—No 
possibility of leakage or gasket loosening due to changes 
of force on the inner joint. 


Bare Shaft 
Bare shaft construction with split ring-shrink fit method 


of impeller mounting permits a scalloped shaft design and 
eliminates the need for spacer sleeves between impellers. 
RESULT—Better hydraulic conditions at the eye of the 
impeller and elimination of spacer sleeves—the greatest 
cause of shaft warpage. 

Wearing Rings 

Diaphragms and impellers have renewable wearing rings. 
Impeller rings are threaded on the impeller hubs against 
rotation, and diaphragm rings are held by a breech lock 
fit in the diaphragms. RESULT—Construction permits 
renewal of original clearances without major part renewal 
or modification. Labyrinth type diaphragm ring results in 
minimum leakage over a longer period of time than with 
close clearance flat rings. 


IMO Oil Pump 


A De Laval IMO pump designed for high speed operation 
is direct-connected to the outboard end of the barrel pump 
shaft, and is sized to lubricate both pump and driver bear- 
ings. RESULT—Quiet, pulsation-free, positive displace- 
ment IMO pumps, assures positive lubrication and elimi- 
nates the need of extra shaft length and mechanical com- 
plications required by gear drive lube oil pumps. 


BULLETIN CONTAINS HELPFUL DATA 
This De Laval bulletin on the Le 
barrel-type boiler feed pump covers 

all major design points . . . has 

cross-section cut-away illustration 

for easy reference. Write on your 

business letterhead for your copy 

of Bulletin 1506 to De Laval Steam 

Turbine Company, 815 Nottingham 

Way, Trenton 2, New Jersey. 
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ENGINEERING AND MANAGEMENT 


Power to grow .. . electrically: first in a series. 


A new approach to transformer cooling. 82 
. PTG . . . electrically, Powen’s new edi- 
Picking compressors for air soot blowing 84 torial program, will show the need for 
planning ahead in the industrial electrical 
distribution area. After more than a year 


What you can expect from today’s flame-failure safeguards ____.___ 90 of cogitating all angles, visiting plants, 
talking with the country’s top electrical 


Maintaining nuclear reactor plants: No. 2 of a 3-part article__.__ 87 


Heat and pressure affect gas behavior: Thermo refresher No. 2. 94 engineers and manufacturers, Power edi- 
tors launch the series on p 75. 
Nuclear notes: news of latest developments___ SE Ay Designing a symbol to identify the pro- 
gram and serve as a PTG index took a bit 
Data sheet: Freon-12, pressure drop in Type L copper tubing 99 oi 
growth—both graphically and artistically. 
Result is shown on this month’s cover. 
PLANT OPERATION AND MAINTENANCE 
Next month... 
Sure-fire maintenance control with punched cards. 103 Report from Moscow takes priority in 
Repairing a boiler at 2000 F without shutting down________ 106 the October issue. Shelton Fisher, 
Powenr’s publisher, is probing into the 
Our homemade oil alarm now warns unskilled plant operators___ 107 power status of the U.S.S.R., promises 
Pick the right additive to stretch your fuel-oil dollar today______. 108 to return with a full report on how 
Russian practice compares with ours. 
Here’s how to find the right spot for your room thermostat 110 A recent cablegram indicates his 
You must know how to align self-aligning couplings. 112 meeting with Georgi Malenkov, Min- 
rr ister of Power Stations, was most pro- 
16 steps in overhauling deepwell turbine-pump bowls__._..____._ 114 ductive. Don’t miss this article. 
Fact file: 5 ways to start induction motors 118 Water treatment program at Dominion 
120 134 Foundries’ Hamilton, Ont. plant con- 
er ree verts 15 million gallons per day of tur- 
Plant 126 Basics: Ohm’s 136 bid bay water into industrially-clean 
odor-free process water. Upcoming 3- 
Arguments 132 Marmaduke Surfaceblow__ 138 pager gives the highlights. 


Unconventional approach to providing 


READER SERVICE SECTION 4000 tons of air conditioning for the 
Socony Mobil building in New York 
This month’s service features 142 — Plant equipment news_____ 152 City resulted in a practical low-cost 


installation. Watch for the full story. 


Reports from the field... 144 free literature... 159 


Technical briefs 146 George ... and future months 


Corrosion, the $6 billion yearly head- 
ache of American industry, is theme 
of 32-p report slated for December. 


Print order this issue: 48,549 
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THE SPECIAL tust and oxidation inhibitors 
(R&O) in Texaco Regal Oil RGO assure your tur- 
bines a wide additional margin of safety—protection 
against any unforeseen increase in severity of oper- 
ating conditions. And this added protection lasts 
throughout the long service life of the oil. 

Even under severest conditions, rate of neutraliza- 
tion number rise is much slower for Texaco Regal 
Oil R&O than for ordinary turbine oils. And Texaco 
Regal Oil R&O has proved, in turbines of every type 
and size, its ability to keep systems clean, to prevent 


THIS WESTERN power plant (name on 
request) has a total capacity of 214,000 
kw. All turbines are lubricated exclusively 
with Texaco Regal Oil R&O. 


rust, sludge and foam, to assure normal bearing 
temperatures and instantaneous governor response. 

There is a complete line of Texaco Regal Oils RGO 
to meet the exacting requirements of all leading tur- 
bine builders. A Texaco Lubrication Engineer will 
gladly help you select the proper one. 


JUST CALL the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 
The Texas Company, 135 East 42nd Street, New 
York 17,N. Y. 


Regal Oils 


OR ALL TURBINES 
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Publisher Shelton Fisher and Editor Lou Rowley pack data... . 


for Fisher’s tour of U.S.S.R. power plants 


How does U.S.S.R. power stack up? Fisher flies to find out 


L N ROWLEY Editor 

B GA SKROTZKI Engineering and Management 
S M ELONKA 

T G HICKS 

J J O'CONNOR 
H P KALLEN Associate Editor 
R C BELLAS Assistant Editor 
N PEACH Assistant Editor 
A P SOMMER Assistant Editor 
AS THORNTON Assistant Editor 
C F MARSCHALEK Art Editor 
F A ANNETT Contributing Editor 

P W SWAIN Consulting Editor 


Operation and Maintenance 
Special Projects 


Managing Editor 


DOMESTIC NEWS BUREAU: Atlanta, Cleveland, 
Detroit, Houston, San Francisco, Washington 


WORLD NEWS OFFICES: London, Paris, Bonn, Tokyo, 
Bombay, Rio de Janeiro, Mexico City 


SHELTON FISHER Publisher 


CLARK BOUGHTON Sales Manager 
DISTRICT MANAGERS 
W R KLEIN, 330 W 42nd St, New York 36, N. Y. 
J E DEAN, 330 W 42nd St, New York 36, N. Y. 
C R LONG, Architects Bldg, Philadelphia 3, Pa. 
LW ROMIGH, 520 N Michigan Ave, Chicago 11, Ill. 
W K PONDER, 1510 Hanna Bidg, Cleveland 15, Ohio 
R J McGURK, Continental Bidg, St. Louis 8, Mo. 
W D LANIER Jr, 801 Rhodes-Haverty Bidg, Atlanta 3, Ga. 
G L JONES Jr, 1020 Adolphus Tower, Dallas 2, Tex. 
R C ALCORN, 68 Post St, Son Francisco 4, Calif. 


H L KEELER, 1125 West Sixth St, Los Angeles 17, Calif. 
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In Moscow, as this is written, Shelton Fisher, Power’s publisher, 
seeks first-hand answers to a question looming large in many a read- 
er’s mind: How does Russian practice compare with ours? As the 
first member of the U.S. industrial press to be given an opportunity 
to tour U.S.S.R. power facilities since the cold war “thawed,” he hopes 


to bring back the kind of eyewitness report that has long been lacking 
on this important technical area. 


It all started this spring, with a letter to His Excellency Georgi M 
Malenkov, once Premier of the U.S.S.R. and now Minister of Power 
Stations. In the letter, forwarded through the U.S.S.R. embassy in 
Washington, Fisher said, in part: 

“Last summer, as you know, our countries exchanged agricultural 
delegations. The point of their inquiry, and the objective of all people 
in agriculture, is to enable the soil to produce more. 

“The work of your Ministry, and indeed of the magazine and indus- 
try I represent, is to enable the people to produce more. 

“POWER magazine would like to know what your ambitions are, 
what success you have had, what particular technical progress has been 
achieved in recent years. 

“I offer, if necessary, to limit my interview to a series of questions 
. .. prepared and submitted in advance. . . . I would be prepared, of 
course, to answer your similar questions . . . . And I earnestly believe 
such an interchange would be interesting and helpful to each of us.” 


Visa authorization came through in unusually short time, followed 
by a letter from the Ministry of Power Stations confirming arrange- 
ments for plant visits. From these visits and from conversations with 
U.S.S.R. power authorities should come a story of real interest and 
importance to all Power readers. Watch for it in the October issue. 
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CYCLONE FURNACE FOR 


REHEATER 
INLET CONNS. - J 


REHEATER 
OUTLET CONNS. 


SEC. S.H. 
OUTLET CONN. 


Detroit Edison Company’s pioneering of more effi- 
4 cient power generation with better boilers, larger 
turbines and technical improvements of many kinds 
takes another step forward with the selection of a 
Cyclone Furnace-fired B&W Radiant Reheat Boiler 
for St. Clair Station. 

The new generating unit will provide guaranteed 
capability of 325,000 kw, and the boiler will deliver 
2,100,000 Ib of steam per hr at 2450 psi and 1050F 
at the superheater outlet. Reheat temperature is 
1000 F. 


ELIMINATION OF HEAVY FLY-ASH 
ged DISCHARGE WITH CYCLONE FURNACES 
i — Cyclone Furnace Boilers offer many advantages. 
= One important feature is the elimination of heavy 
fly-ash discharge from the stack. Most of the ash 
from the burning coal is melted into easy-to-handle 
me slag right in the Cyclone Furnace. This ash never 
gets into the gas stream, with the result that dust 
loading is reduced to very small amounts. 


RECIRC. GAS ali RECIRC. GAS 
FROM FANS ROM FANS 
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The Cyclone Furnace offers many other benefits. 
Through simplification of the entire process of coal 
preparation, combustion, ash segregation, and ash 
handling, it makes possible economies in inital cost, 
operating labor and fuel consumption. Maintenance 
costs are cut because so much maintenance-causing 
machinery is eliminated. These are some of the 
reasons why fifty-six boilers of all sizes are now in 
operation or on order with a total of over 130 
Cyclone Furnaces. 


CLEAN STEAM WITH CYCLONE SEPARATORS 
Adequate circulation of water throughout the boiler 
—even at the high design pressure of 2700 psi for 
the St. Clair unit—is assured with safety by B&W’s 
efficient Cyclone Steam Separators. Located inside 
the drum, these simple, stationary devices require 
no power, need no maintenance, do not take up 
building room. In conjunction with Steam Scrubbers, 
the Cyclone Separators make it possible to send 
steam of highest purity to the turbine, contributing 


s 
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St. Clair Station of Detroit Edison Company. Four B&W units are presently 
in operation, and a fifth unit—Cyclone Furnace-fired—is now on order. 


to greater turbine efficiency and decreasing the 
amount of turbine cleaning required. 


* * 


These and many other modern advances in com- 
bustion and high-pressure, high-temperature steam 
generation are available to you. We will be glad to 
discuss them with you in connection with your future 
plans. The Babcock & Wilcox Company, Boiler 
Division, 161 East 42nd Street, New York 17, N. Y. 
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‘Valve seat is: 
welded in. 


TYPE VALVES 


Micrometer-like ad- 

justment for very 

close regulation at 
w flow rates. 


CLOSED 


Demands on a soot blower valve are extremely 


severe . . . performance requirements very high. 
Long experience has shown that the poppet type 
valve is the most satisfactory unlubricated valve for 
such rugged work. (It is also used in automobile 
engines.) The Diamond Poppet Type has proved its 
superiority by many years of successful operation 
on the most difficult jobs .. . it is an important 
factor in the outstanding performance of the blowers 
shown on the opposite page. 

NEW streamlined flow contours substantially re- 
duce pressure drop. Valve design assures tight seat- 
ing without close adjustments. Valve seat is welded 
in on all steel velves; Stellited seating surfaces are 
available. The valve readily lends itself to exami- 
nation and repair. Disc and seat are quickly acces- 
sible, and regrinding can be done quickly without 
dismounting the head. Seat, disc and stem are 
corrosion resistant stainless steel. 


Model IK valve shown above; Models IR and G9B valves have same advantages. 


OPEN 


The integral adjustable pressure control device is 
used when boiler pressure is higher than desirable 
for blowing . . . but not so extreme as to require a 
separate pressure reducing valve. It permits accurate 
setting of the blowing pressure for each blower 
individually . . . entirely independent of every other 
blower. It is easily and quickly adjusted . . . consists 
of a ribbed disc carried on the threaded valve stem 
guide. its location outside the path of valve travel 
permits full and immediate opening of the poppet 
valve, thus avoiding wire drawing. Throttling is at 
the back seat so that the main seat is spared the 
damaging action of this duty. No orifice in line is 
necessary. 

The poppet valve is one of the many reasons why 
Diamond Blowers give better boiler cleaning at 
lower cost. 


7549 
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An IMPORTANT REASON for 
the better performance of 


LANCASTER, OHIO 
Specialty Limited Windsor, 
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Diamond Moc’el IK Long Retracting Blower with mechanically 
available air motor operated. Write for Bulletin 1080A. 
Diamond Model G9B 
matic Valved Blower with 
air motor operation; electric or manual opero- available with air motor or 
tion also available. Write for Bulletin 1079. = 
| DIAMOND POWER SPECIALTY CORPORATION | 
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Valley Steam Plant, San Fernando Valley 
district of Los Angeles, Calif. New 512,000 
kilowatt electric generating plant of the 
Los Angeles Dept. of Water and Power. 
Steam capacity: 4,100,000 lb. per hour. 


' How big Valley Steam Plant demineralizes 


@ Valley Steam’s feedwater require- 
ments are typical for today’s modern, 
high-capacity stations. Its raw water 
supply, delivered. from the Los An- 


geles Owens River Aqueduct, con- © 


tains 132 ppm total solids but is high 
in dissolved silica (18 ppm). The 
1500 psig and 1850 psig boilers re- 
quire a large amount of high quality 
feedwater. 

The 4-step PERMUTIT Demin- 
eralizer was custom-designed for this 


problem . . . not only in size, arrange- 
ment and number of ion exchange 


. units, but also in the selection of the 


ion exchange resins. 

That’s why*Permutit’s broad ex- 
perience with many different demin- 
eralizing systems and its manufac- 
ture of ion exchange resins as well as 
equipment are of particular value in 
solving large-plant water problems. 

The Permutit Company, Dept. 
P-9, 330 West 42nd Street, New 


York 36, N. Y. Permutit Company 
of Ganada, Ltd., 207 Queens Quay, 
Toronto 1, Ontario. 


PERMUTIT EQUIPMENT 
FOR POWER PLANTS: 


Demineralizers +* Zeolite and Hot-Process 
Softeners Dealkalizers Deaerating Heat- 
ers * Pressure and Gravity Filters » Chemical 
Feeders - Aerators * Blowoff equipment - 
CO, Indicating Recorders - Zeolites and 
Resins * Instrument Panels * Control Cubicles 


are not shown in this photo.) 


@ Diatomite filters (behind column) 
remove dirt and other suspended 
matter . . . keep ion-exchanger beds 
clean for top efficiency. 


2] Primary hydrogen cation units 
contain Permutit Zeo-Karb® . . . re- 
move metallic cations such.as cal- 
cium, magnesium, sodium. 


9 Weakly basic anion units contain 
ermutit A exchange resin...remove 
chlorides, sulfates, nitrates. 


Permutit feedwater treatment equipment 
at Valley Steam Plant. (Two Permutit 
Spray Type Deaerating Heaters, each with 
a capacity of over 1 million lb. per hour, 


its feedwater with PERMUTIT equipment 


@ Vacuum deaerator removes CO, 
at low cost. Reduces the load on the 
second stage anion exchangers. 


Secondary hydrogen cation units 
(Zeo-Karb) “polish” water by re- 
moving “slippage” from first cation 
units. 

9 Strongly basic anion units contain 

ermutit S-2 resin . . . remove dis- 
solved silica .. . also catch “slippage” 
from first anion units. 


Quality of effluent: Zero free CO,, 
under 1 ppm total solids, under 0. 
ppm silica. 


For highest efficiency and lowest 
operating cost, the regeneration of 
the demineralizing equipment is 
completely automatic and operated 
by Permutit instrument panels and 
control cubicles. 


he 
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As ASME celebrates its 75th, Bailey Meter Co. completes its 40th year... 
The contrast between the Bailey installation of 1916 and the control room of 
today shows 40 years’ progress in boiler control. In this progress, the com- 
pleteness of the Bailey line has played its part, as has the breadth of Bailey 
Engineering Service... but most important has been a steadfast service policy 
of making it work. That policy is expressed today in the most widespread 
network of Sales-Service Engineers provided by any manufacturer of boiler 
control systems, sustaining the reputation of the company built on service. 
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for Astoria Station’s 
2,400,000 


Each of the two forty-foot furnaces firing 
Consolidated Edison’s Boiler 30 at Astoria 
Generating Station will be equipped with a 
custom-designed Vulcan Selective-Sequence 
Soot Blowing System. The boiler now being 
built by Babcock & Wilcox is a radiant- 
reheat type to be fired by pulverized coal, 
oil or gas. 

Drive for the soot blower systems will be 
electric; the blowing medium steam. Both 
Vulcan long retractable soot blowers and 
wall deslaggers are included in the system. 
Vulcan wall deslaggers maintain high strik- 
ing power, keep thickness of deposits to a 

Whether your boiler is large or small, power 
‘or process—-a modern Vulcan Soot Blower 
System with automatic-sequential or selec- 
tive-sequence control will keep it operating 
at peak efficiency. Your Copes-Vulcan repre- 
sentative has the ideas, information and 
experience to help you choose the system 
best suited to your needs. 


COPES-VULCAN DIVISION 


BLAW-KNOX COMPANY 


ERIE 4, PENNSYLVANIA 
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CONSOLIDATED EDISON COMPANY 
ASTORIA GENERATING STATION, NEW YORK, NEW YORK 
BABCOCK & WILCOX TWIN-FURNACE BOILER 
2—40’-0” FURNACES 
2,150 


Capacity, Lb. Steam per Hour. ..2,400,000 Superheater Outlet Pressure, PSI 
High Pressure Steam Temperature, F. . 1,050 


Design Pressure, PSI 
Reheat Steam Temperature, F....... 1,000 
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“What would you say 
if your boss asked . . . 


‘Are we ready for automation?’ 


“Two years ago I didn’t know the answer 
when the boss asked me, ‘Are we ready 
for automation . . . electrically?’ 


i) “As plant electrical services engineer I 
i : had to come up with the answer .. . and 
i it was a real surprise. Much of our elec- 

hie tric equipment was antiquated and took 
up a lot of valuable production space. 
The power supply wasn’t as safe, dependable or flexible as we 
wanted it... maintenance costs were soaring. 


“We had spent so much time improving manufacturing processes 
and methods that we had neglected electrical needs. Result... 
we weren't even up to date, let alone prepared for automation. 


“Steps were taken immediately to make sure our plant was 
adequate electrically. Today it has more automatic equipment 
and work-handling devices, and is equipped for more advanced 
types of automation. Electrical adequacy is being designed into 
our new branch plant, too. 


“There’s no reason why you can’t do the same to make your 


plant more efficient.” 
J-96100-1 


WATCH WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN ON CBS TV AND RADIO! 
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Industry has electrical 
adequacy problems... 


Surveys show that many of the nation’s 
plants are inadequate electrically. A recent 
study of 42 plants in a given area revealed 
88% had electrical problems that interfered 
with production. 


These Problems Can't Wait 
Percent of Plants 


dequate — El ‘tet, 


Inadequate transformer capacity 


Questionable breaker interrupting 

Lack of power centers . . . . . 62% 
No motor control centers . . . . 42% 
No plug-in bus duct . . . . . « 32% 


Low primary distribution voltage 

(below 4160 volts) . . . . 49% 
Low secondary voltage 

(below 480 volts) . . . . . . 25% 
Lack of network distribution systems 90% 
Lack of automatic switching 

to maintain continuity . . . . 69% 
Absence of 277-volt lighting . . . 94% 
*Based on report of survey in 156 top U.S. plants con- 
ducted by Factory magazine. 
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“T called in Westinghouse... 


We got dependable, flexible power supply for 


greater productivity’ 


Suet 


=ii=ii 
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Westinghouse switchgear is available in 10 basic units with a 
selection of standard instrument panels .. . future additions or 
replacements can be made easily and quickly any time. 


Westinghouse dry-type transformers save space, mount con- 
veniently in out-of-the-way places. Well suited for wet, dirty or 
hot locations. Placement close to work load saves long, costly 
secondary runs. 
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Expansion with Westinghouse control centers frequently saves 
as much as 40% on installation costs over decentralized meth- 
ods of mounting motor control. Inspection and service 
are simplified. 
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“When I found what some of our troubles were, I 
called in some expert help from Westinghouse. Work- 
ing with our staff and our consulting engineers, West- 
inghouse further studied the condition of our plant 
power distribution system .. . its construction, age 
and state of repair. 


Switchgear improved 

safety, operating continuity 

“We installed Westinghouse low-voltage, metal-en- 
closed switchgear which had high interrupting capac- 
ity for safety and operating continuity. This reduced 
our maintenance, brought economic advantages and 
freedom to expand our facilities. 


“Unitized switchgear reduced special design and engi- 
neering expense for our new installation, and also 
provided custom-built preciseness in meeting our 
application requirements. 


Capacitors paid for 
themselves in 18 months 


“Capacitors were carefully applied with Westinghouse 
help at the substation bus, on secondary bus duct, and 
right at the motor loads. In the first year, savings on 
our power bill amounted to 75% of capacitor in- 
stalled cost. Capacitors paid for themselves in 18 
months, and savings are still being realized. 


“The capacitors reduced the burden on our feeders 
and released electrical capacity for other needs. We 
got better voltage regulation at our motor and light- 
ing loads. 


Transformers gave us power 
... where we wanted it 


“Placing Westinghouse transformers strategically 
throughout our plant gave us power close to the load 
... conveniently, economically. Oil- and askarel-filled 
units were used where we needed high-impulse levels, 


Westinghouse capacitors are low in initial cost, require no 
maintenance, save additional investment in transformer 
capacity. Solder-sealed porcelain bushings protect against 
leaks or contamination of dielectric. 


POWER °* SEPTEMBER 1956 


ee 


while dry types were used when light weight, and 
ease of installation were key factors. 


System flexibility 
with packaged control 


“Some of our machines were subject to frequent mov- 
ing, so we used Westinghouse plug-in bus duct with 
individual controls at each machine. For our per- 
manent arrangements, we used control centers for 
simplicity in planning and installation, a high degree 
of safety and flexibility, centralized operation and 
maintenance. In both cases, we found that Westing- 
house packaged control equipment simplified system 
design, cut our costs up to 40%. 


“Why not call Westinghouse 
... like | did?” 


“I’m sure you'll find Westinghouse a real lifesaver in 
helping out with your plant power distribution sys- 
tems, too. Their engineering team will gladly work 
with your staff and your consulting engineers. I got 
our plant on the road to electrical adequacy by getting 
in touch with my local Westinghouse representative.” 


For more information call your local Westinghouse 
sales office or send coupon. Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. 
J-96100-2 


WATCH 
WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN ON CBS TV AND RADIO! 


Westinghouse Electric Corporation 
3 Gateway Center, P. O. Box 868 
Pittsburgh 30, Penna. 


(CD | would like a showing of the 20-minute film, Selecting 


the Right Industrial Distribution System. 
I'm interested in more information about: 


Switchgear Capacitors 
Transformers Controls 
NAME____ TITLE__ 
FIRM 
ADDRESS 
CITY. STATE__ 
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The turbine-generating equipment at Nine- 
mile Point station includes three hydrogen- 
cooled, tandem-compound, double-flow 
units. No. 1 (in the foreground) is a 66,000 
kw unit installed in 1951. No. 2 (next in 
line) is a 99,000 kw unit installed in 1953. 
No. 3 (top of page) is a 125,000 kw unit 
installed in 1955. This plant has an un- 
usually attractive color scheme—the boilers 
are salmon, the turbines pink, the structural 
members green and yellow, the piping and 
stacks silver, and the fire extinguishers red. 
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Modern, efficient NINEMILE POINT plant 


uses the modern, efficient turbine oil: 


Pictured here are the turbine-generating units at 
the Ninemile Point station of Louisiana Power & 
Light Co., New Orleans, Louisiana, reported to be 
the most fully automatic utility power plant in 
the U.S. 

For safe, sure, long-lasting protection of this 
key equipment, the lubrication is entrusted to 
Gulfcrest, the super-refined turbine oil. 

After the base stock for Gulfcrest has gone 
through the usual steps employed in refining 


other turbine oils, it is processed by an extra re- 
fining step—the exclusive Gulf Alchlor Process 


—which produces a pure and stable lubricant that 
delivers unmatched performance. 

The next time you fill a turbine system, make it 
a fill for the finest, longest lasting protection by 
specifying Gulfcrest, the world’s finest turbine oil. 
An experienced Gulf Sales Engineer will recom- 
mend the proper grade to meet your specific re- 
quirements. 


Gulf Oil Corporation * Gulf Refining Company 


1822 GULF BUILDING, PITTSBURGH 30, PA. 


Close up of recently installed (1955) 125,000 kw turbine 
generator. 


THE FINEST PETROLEUM PRODUCTS FOR ALL YOUR NEEDS 
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COMBUSTION CONTROLS GO OUTDOORS io help cut steam costs at American Synthetic Rubber Corporation's 
new packaged boiler plant near Louisville, Kentucky. The three 27,000 lbs./hr. gas or oil fired boilers operating at 


175 psi generate steam for heating and processing. 


“Big Station” Combustion Controls 


Metering-Type Republic Control System Saves Fuel, 
Enables Boilers to Handle Fast Load Changes Quickly 
and Smoothly at American Synthetic Rubber Corporation 


Peak combustion efficiency plus fast control of widely 
varying loads—these were combustion control require- 
ments at American Synthetic Rubber Corporation’s 
new packaged boiler plant near Louisville, Kentucky. 
To meet them, a metering-type combustion control 
system was specified instead of the “off-on” system 
usually furnished with packaged boilers. This system 
contains all of the basic control elements found in 
large installations and has all of the operating refine- 
ments common to large plants. 


Is this metering-type control system worth its 
premium price? Flue gas tests made at various 
ratings conclusively answer the question with an 
emphatic YES. Combustion efficiency exceeds what 
similar packaged installations are delivering — and 
smoother operation is preventing chain-of-event 
troubles that frequently are caused by improper 
boiler operation. American Synthetic expects the 
controls to pay their extra cost in just a few years 
through fuel savings alone. 


REPUBLIC FLOW METERS CO. 
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HOW METERING SYSTEM AT 
AMERICAN SYNTHETIC SAVES FUEL 


Unlike most packaged boiler control systems, the 
Republic Combustion Control System at American 
Synthetic continuously measures both fuel and air 
inputs. Changes in fuel pressure, for example, which 
change the rate of fuel feed are detected immediately 
and automatically compensated for. Proper fuel-air 
ratio is maintained automatically at all ratings for 
maximum combustion efficiency. 


Fast load changes are common in the plant with 
fluctuations varying as much as 8,000 lbs./hr. Rapid 
control response with Republic’s dash-pot stabilization 
which prevents “hunting” enables boilers to meet new 
steam demands quickly and smoothly. Steam pressure 
and draft are held constant even during changing 
loads by the controls. 


CONTROL SYSTEM CHANGES WITH FUEL 


On oil firing, the controls operate on a steam flow-air 
correction system. For safety on gas firing, the con- 
trols are transferred to an air flow-gas flow correction 
arrangement which prevents over-firing in case air to 
the boilers is limited or blocked for any reason. 


OPERATORS ARE ENTHUSIASTIC 


The automatic correction feature of the Republic 
Controls eliminates time-consuming gas analysis and 
adjustments which would be necessary periodically 
with other types of controls. Correct operation of the 
boilers is easier, surer. 


IF YOU ARE PLANNING ON INSTALLING 
PACKAGED BOILERS, find out how metering- 
type combustion control by Republic can 
improve efficiency, cut fuel costs and make 
operation simpler and easier. Contact your 
nearest Republic representative. 


IF YOU ARE PLANNING ANY BOILER 
PLANT—any size, type or method of fuel 
firing — you can be sure of maximum effici- 
ency with a Republic Combustion Control 
System engineered to exactly meet your 
needs. Write us when your problem is 
combustion control. 


Pay Off for Packaged Boiler Plant 


CENTRALIZED instrument and com- 
bustion controls on this Republic panel 
make checking and manual operation 
convenient and easy. 
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LOOKS EFFICIENT... AND IS. Interior view of the boilerhouse. All three 
boilers can be operated together or separately by means of control panel at right. 
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FIXED FREQUENCY 
SUPPLY LINE 


OUTPUTOF |. 
ALTERNATOR 


VARIDYNE 
POWER UNIT 


ALTERNATOR 


Now you can obtain 


VARIDYNE MOTORS 


(example 4-pole motor) 


n this conveyor of 
he Dolly Madison 
Plant of Interstate 


variable speed from 


Bakeries Corpora- 
_ tion, a baker’s dozen 
drive motors are used 
~13 U. S. double- 

reduction gearmotors. 


AC squirrel cage 
motors 


The principle of Varidyne is based on the fact that 


AC motors operate at a speed proportional to the 
frequency of applied power. As shown in the chart 
above, a 4-pole induction motor which normally oper- 
ates at 1800 rpm on 60 cycles will operate at 900 rpm 
at 30 cycles, or 3600 rpm at 120 cycles. Because 
power lines operate at fixed frequency, AC motors 


By the use of simple AC induction motors at the 
point of power application, Varidyne now provides 
the simplest and most dependable variable speed, 
multiple drive system obtainable. Motors of different 
speeds or types can be used in the same system and 
will change speed proportionately. Single motor sys- 


WORKS- 


When the Varidyne motors are operating in 
tandem, as on a single conveyor, they will 
equally share the load. In earlier systems 
without equal load distribution, it was com- 
mon practice to “overdesign” the conveyor 
with extra capacity motors, gears, chains and 


operate at fixed speeds. The Varidyne system con- 
verts the fixed line frequency to a variable frequency 
by means of a Varidrive and alternator combination 
(power unit). This variable frequency is used to 
power one or more AC induction motors which then 
can be controlled simultaneously by regulating the 
power unit. 


tems can be supplied for applications with limitations 
of space, weight, temperature, vibration, etc. The 
rugged AC motors and circuitry of the system insure 
long trouble-free life, which reduces maintenance 
costs and eliminates special training for maintenance 
personnel. 


EQUALIZED LOAD DISTRIBUTION automatically ACHIEVED 


sprockets in ordei: to withstand higher loads 
at any one point of the conveyor. Damage 
from extreme overloads was prevented by 
shear pins which ¢aused frequent breakdowns 
and production interruptions. Varidyne mo- 


WOW system... 
Schematic of Coordinated Variable Speed System an 
VARIABLE OUTPUT SPEED | 
~ ~ are controlled to 
| matched speed from 
se 


a simple means for 
simultaneous speed variations 


TANDEM MOUNTED DRIVES — The above 
example demonstrates two or more 
Varidyne motors a single con- 
- veyor. An important feature is the 
equal distribution of load between the 
Varidyne motors. 


VARIABLE SPEED MULTIPLE DRIVES CAN NOW 
BE COORDINATED AND automatically CONTROLLED 


Varidyne may be furnished with Vari- 
trol pneumatic control, which operates 
automatically in response to a signal 
from the process or operation. The 
trouble-free operation of many Vari- 
dyne systems already in use has caused 


this new multiple drive system to be 
enthusiastically received throughout 
the nation. U. S. field engineers are pre- 
pared to give counsel and special service 
in applying Varidyne to meet your spe- 
cific application. 


VARIDYNE OFFERS WIDE SELECTION OF MOTOR TYPES 


Selection of enclosure and speed range 
of Varidyne motors driven by the cen- 
tral Varidyne Power Unit is practically 
unlimited, including drip-proof, totally- 
enclosed and explosion-proof designs. 
Speeds of from 1 to 10,000 rpm are 
available in ratios of up to 5:1 and 


higher. Varidyne motors can be pro- 
vided with integral gearing or with in- 
tegral variable speed transmission for 
speed trimming. Varidyne motors can 
be furnished from 14 to 25 H.P at maxi- 
mum RPM. Power Units 1 to 50 H.P 
connected load. 


TWO MACHINES WITH PROPORTIONAL 
SPEEDS — Two or more machines or con- 


veyors may be driven at same s or 
at speeds by a Vast 
‘ower Unit. 


U. S. ELECTRICAL MOTORS Inc. 
P. O. Box 2058, Los Angeles 54, Calif., or Milford, Conn. 


NAME 


SPECIAL CONDITIONS—One or more Vari- 
dyne induction motors meet special 
conditions such as restricted space, 
weight limitations, environmental haz- 
oan etc., at the point of power applica- 

on. 


INDIVIDUAL DRIVE SPEED ADJUSTMENT — 
Varidyne motors with individual vari- 
able speed control can be used for trim- 


ming the speed within a system. The 


speed of the entire system can then be 
controlled simultaneously. 


Send for free Varidyne bulletin 


COMPANY 
ADDRESS. 
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the blow-off valve trend 
on “package” boilers is 


SEATLESS 


COMBUSTION ENGINEERING. 


LOW-OFF 
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Wi More and more leading manufacturers of 
package-type boilers are featuring Yarway Blow- 
Off Valves on their units. Many are standard- 
izing on Yarways. 


balanced hollow sliding plunger and no seat to 
score, wear, clog or leak, is the most widely used 
valve for low and medium pressures. 

Specify Yarway Seatless Blow-Off Valves on 


your package boilers. All boiler makers will 
supply them. 

For full description of Yarway Seatless Blow- 
Off Valves write for Yarway Bulletin B-426. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


The reason— good blow-off valves help good 
package boilers perform better. 

Yarway—known for nearly 50 years for 
quality blow-off valves—offers advanced design, 
dependable service, and reasonable cost . . . three 
features attractive to all boiler users. 


The Yarway Seatless Blow-Off Valve, with 


@ Yarway Seatless Tandem Blow- 
Off Valve (angle-straightway com- 
bination) with angle valve sectioned 
to show balanced sliding plunger 
design. 


REFERRED UTILITIES 


@ Yarway Seatless Tandem Blow- 
Off Valve, angle-angle combination, 
straightway-angle or straightway- 
straightway tandems 
also available. 


VALVES 
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e For pressures to 15,000 PSIG 
e Sizes up to 1250 H.P. 


8 East 44th Street, New York 17, N. Y. 


: © Chicago Pneumatic 


AIR AND GAS COMPRESSORS * VACUUM PUMPS ¢ PNEUMATIC TOOLS © ELECTRIC TOOLS * DIESEL ENGINES ¢ ROCK DRILLS ¢ HYDRAULIC TOOLS 


28 POWER SEPTEMBER 1956 


One of & series featuring vorious and sizes of Chicage Pneumatic Compressors. 
one 
| 

4, 


Class T single-stage, horizontal, 
straight-line, steam-driven com- 
pressor. Also available in two- 8 
and three-stage designs. & 


Class H, four-corner, steam-driven, single-stage gas booster compressor. 
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Maintenance engineering 


You can arrange to have a Honeywell service engi- 
neer visit your plant at regular intervals to inspect, 
clean, and adjust your instruments and controls. He’s 
factory-trained and field-experienced in keeping good 
instruments in top operating condition. If an emer- 
gency should arise, a phone call will bring a Honey- 
well service engineer to your plant in a hurry. 


Spare parts, in a rush 


A Honeywell branch office near you can be your 
storeroom for standard parts . . . in addition, the 
Parts Depot in Philadelphia carries a complete stock 
of all normally used parts. With Honeywell stocking 
your spare parts, you save storage and inventory 
control costs. Most shipments are made within 24 
hours after orders are received. 


is the 


Practical service training 


The tuition-free Honeywell Training School teaches 
your instrument technicians the most up-to-date 
maintenance methods, fits them for the kind of prob- 
lems they may encounter on the job. Intensive 
courses range from two to fourteen weeks. 


: 


Application engineering 


Experienced Honeywell application engineers know your industry and 
processes. They design complete systems of instrumentation, reducing 
the work of your own engineering staff. From the broad Honeywell 
line, they recommend instruments that are exactly right for the job. 
And because Honeywell supplies all types of instruments, recom- 
mendations are made without bias. Service engineers will, if needed, 
help with installation and startu, of your system. 


big extra you get with 


Honeywell instrumentation 


Honeywell offers you fat more than instru- 
ments. You get service whenever and wherever 
you need it . . . service that begins when you 
first decide you need instruments, and con- 
tinues long after they’re installed. This service 
is always conveniently close at hand. for there 
are more than 110 Honeywell sales and service 
centers located strategically throughout the 
U.S. and Canada. 


Prompt, competent service by nearby field 


HONEYWELL 


specialists is an important plus-value of Honey- 
well instrumentation. Your local Honeywell 
sales engineer has all the facts on this service 
as it relates to your instrumentation needs. 
Give him a call . . . he’s as near as your 
phone. 


MINNEAPOLIS-HONEYWELL REGULATOR CoO., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 


Honeywell 


BROWN 
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Bearing 


Design Means 


Allis-Chalmers capsule-type sleeve bearings 
now perfected for complete motor line 


Standard capsule-type sleeve bearing 


Anew feature—an improved cap- 
sule-type bearing design—has been 
added to the Allis-Chalmers com- 
plete line of large end-shield bear- 
ing motors. This new bearing will 
give you better motor service, sim- 
plified maintenance and longer 
motor life through features like: 


@ Dust-tight, leakproof enclosure 
protects bearing from dirt, dust or 
abrasive materials. 


High speed capsule-type sleeve bearing 


@ Venting system prevents oil leak- 
age — keeps oil and vapor from get- 
ting into motor enclosure. 


@ Dual oil-rings insure bearing sur- 
face lubrication — either ring can 
adequately lubricate bearing. 


@ Split end-shield gives easy acces- 
sibility to winding and air gap — 
without disturbing capsule or bear- 
ing alignment. 


You get MORE from Allis-Chalmers motors 
More design and construction features — more application help. 
For complete information, contact your nearby A-C office or write 
Allis-Chalmers, Power Equipment Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


Drip-proof or splash-proof cage motor 


Synchronous or wound-rotor motor 


High speed cage motor 


Weather-protected motor 


Totally-enclosed fan-cooled motor 


Totally-enclosed forced-ventilated motor 


Water-cooled or inert-gas-filled motor 


Capsule-type bearings are stondard 
on these Allis-Chalmers motors. 


A-5032 
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Since 1944, this early type Crane 16-inch 
Pressure-Seal gate valve has handled 450 psi 
saturated steam. It’s working as a stop valve 
on a header in the Neches Butane Products 
Company’s butadiene plant in Texas. 


When opened for inspection recently — 
after 12 years of hard service—this rugged 
Crane valve was found to be in perfect con- 
dition. Not once has it leaked or needed 
maintenance at the bonnet joint or seat. 


Instead of depending on bolting to retain 
pressure, the Crane Pressure-Seal bonnet de- 
sign utilizes internal fluid pressure to make 
a leak-free, maintenance-free bonnet joint 


CRAN vaLves & FITTINGS 


PLUMBING 


PIPE © KITCHENS e 


12 years’ cost-free service on saturated steam 
completed by this Crane valve 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


INTERESTING FACTS ON 
VALVE PERFORMANCE 


(from a case history in Crane’s files) 


inside the body. Self-adjusting to tempera- 
ture changes, the Crane flexible wedge disc 
completely eliminates sticking. Operation 
is always smooth and easy. 


Besides giving such consistently depend- 
able performance, Crane Pressure-Seal valves 
are extremely compact and streamlined. 


They save on piping erection costs and 
simplify insulation. They’re the first valves 
to consider for high-pressure, high-tempera- 
ture power plant service. 


Get all the facts from your local Crane Rep- 
resentative, or write to address below. 
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For Power Service... Quality of known Quantity! 
CRANE Pressure-Seal Bonnet Valves | 


with leak-free, maintenance-free bonnet joint 
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Here is quality in high-pressure, high-temperature valves 
that goes beneath the surface . . . quality you can measure 
by performance facts... quality that’s born of Crane’s 
100-year leadership in flow control. Into these valves goes 


the skill of the pioneer in steel valve casting, combined 
with highest development of today’s metallurgy. The 
same skill and care are applied in machining, assembly, 
testing, with Crane’s unmatched facilities. 


GATE PATTERN 


600, 900, and 1500-Pound and Higher Pressure Classes 
Sizes up to 24 in.—Welding or Flanged Ends 
Typical Features 
Savings in weight and space up to 60% over con- 
ventional valves—with no loss of strength— with 
compact, streamlined design. Reduces piping 

erection costs; simplifies insulation. 

Reduced turbulence and resistance to flow with 
improved straight-through flow design. Inner 
diameter of body seat rings and inside surface of 
disc guide are in line. 

Smooth, non-sticking operation. Flexible 
wedge disc prevents pinching under contraction, 
even when valve is closed hot and opened cold. 
Operates easily with minimum torque. 

Choice of steels. Depending on service needs, 
body and bonnet are Crane Carbon-Molybdenum, 
or Chrome-Molybdenum Alloy Steels. Seating 
surfaces are Stellited. Body seat rings are welded 
and can’t loosen in service. _ 


How CRANE 
Pressure-Seal is made 


The bonnet joint is inside the 
valve. Sealing element is a 
wedge-shaped seal ring. Inter- 
nal fluid pressure, acting on 
underside of bonnet, forces 
bonnet against the seal ring 
and body, forming a pressure- 
tight metal-to-metal joint. 


Cross-section, 
1500-Pound Gate, 
Butt-Welding Ends 


GLOBE and ANGLE PATTERNS 


1500-Pound—Sizes up to 4 in.—Butt or Socket-Welding Ends 


Like the gate valves, these patterns feature extreme compactness, weight and 
space saving, smooth body lines. The Y-Pattern globe body permits interior 
designing for decreased flow resistance and turbulence. Disc is wide-bearing 
plug-type, and piston guided. Body seats are integral, Stellited, as is disc. Pack- 
ing gland is Crane ball type, self-equalizing. ; 


Cross-Section, 
~~ $§00-Pound Glebe, 
Butt-Welding Ends 


STOP-CHECK VALVES— GLOBE and ANGLE PATTERNS 


900, 1500-Pound, and Higher Pressures—Sizes up to 12 in.—Butt-Welding Ends 


Outstanding flow regulation is achieved 
with patented Crane pressure-equalizing 
design that automatically controls lift and 
speed of action of disc in direct relation to 
steam flow conditions. 


The big feature of these valves—in addi- 
tion to leak-free, maintenance-free Pressure- 
Seal bonnet joint—is their unusually low 
pressure drop rating, with low resistance 
to flow. 


... about these modern valves for high-pressure, high-temperature 
service ... how they give improved flow control... how they reduce 
your piping maintenance costs. Ask your local Crane Representative _ - 

for a copy of Circular AD-1936, or write to Crane Co., Chicago 5, Ill. 
Cross-Section, 


900-Pound 
Angle Stop-Check 


“A 
| 
i 
| 
; 
bis 
= 
Ai? THIS BOOKLET TELLS ALL crane 
VALVES 
| 


THE CINCINNATI 
GAS & ELECTRIC 
COMPANY 
INCREASES 

ITS CAPACITY 


— SPECIFIES “BUFFALO” 
FANS 


INDUCED DRAFT 


Walter C. Beckjord Generating Station, Unit 
No, 3, Cincinnati Gas & Electric Company, 
where dependable induced draft by Buffalo” 
helps supply power for this well-known util- 
ity’s growing list of customers. 


“Buffalo” 1, D. Fan at Walter C. Beckjord Generating 
Station, Unit No. 3. Note heavy, reinforced construction 
of inlet boxes and housing. Inlet dampers provide 
instant, positive draft control to match load. Heavy-duty 
self-aligning bearings are water-cooled, Fan wheels and 
housings are engineered to resist effects of beat and 
erosion. 


ADDITIONAL “BUFFALO” FANS ORDERED FOR 
ANOTHER UNIT TO START UP IN DECEMBER 1957 


The Cincinnati Gas & Electric Company, pushing through its 
ambitious program of expanded service, specified “Buffalo” I. D. 
Fans for both this new Unit No. 3 station and Unit No. 4 which 
will be operating in 1957. 


Selection of “Buffalo” by leading utilities for many, many years 
is your assurance of dependable, economical draft service. In fact, 
the “Buffalo” Mechanical Draft Fan you specify embodies the 
best of our 79 years of fanmanship— peak endurance, peak 
efficiency for its job— in other words, the “Q” Factor* that’s 
built into every “Buffalo” Fan. You'll be interested in our new, 
improved lines of forced and induced draft fans— write for 
engineering data today! 


*The “Q” Factor —the built-in Quality which provides trouble-free 
satisfaction and long life. 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 
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Second “outdoor type” FW steam 


LOW LOAD FACTOR 


installed at new 


Prefabricated at the job site, 
panel construction of furnace 
side-waterwalls, radiant super- 
heater and division waterwall 
made possible significant savings 
in steam generator construction 
costs. 


Cross-section of Martins Creek 
No. 2 steam generator, designed 
for continuous rated capacity of 
1,200,000 Ibs/hr at 1325 psig 
normal, 955F. Divided furnace, 
combination radiant and convec- 
tion superheater, two continuous 
loop economizers, weather- 
proofed outdoor type. 
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generator, designed for 


and QUICK START-UP 


Martins Creek Steam Electric Station 


POWER 


Built for “below zero” winter conditions, No. 2 unit 


raises capability of this modern steam generating plant 
of Pennsylvania Power & Light Company to 320,000 kw. 


NLIKE most new steam generators that are 
U installed for base load operation, with 
peak loads being carried on older, less efficient 
units, the new No. 2 Foster Wheeler steam gen- 
erator at Martins Creek is intended at the be- 
ginning to operate at only 20 to 40 per cent 
capacity. 

Like the No. 1 FW steam generator at this 
station, it is a peak load unit. It has the requis- 
ite control facilities so that it quickly can help 
meet the early morning demand present in the 
PP&L system. For these heavy load periods, it 
provides the desired additional capacity eco- 
nomically, at minimum total annual cost — the 
major portion of the power being provided by 
other stations of the system where the delivered 
fuel cost is appreciably lower. 

The eleventh FW unit now serving the Penn- 
sylvania Power & Light Company, this Martins 
Creek steam. generator has an 8-hour-peak ca- 
pacity of 1,300,000 lbs/hr at 1325 psig, 955F 
at the superheater outlet. Final steam tempera- 
ture is held constant at all loads from 325,000 
lb per hr to full load. Of the single drum, non- 
reheat type, it supplies steam to a turbine gen- 


View looking south showing Pennsylvania Power 

& Light Company’s new Martins Creek Steam 

Electric Station. 
erator with a nameplate rating of 132,500 kw. 
Two Foster Wheeler ball mill pulverizers fur- 
nish bituminous coal to twelve 30-inch FW 
intervane burners. 

Backed by more than 50 years’ experience 
in power plant equipment pioneering, steam 
generators by Foster Wheeler assure efficient, 
dependable performance at low overall cost. 
Whatever your requirements, it will pay you 
to consult us. Foster Wheeler Corporation, 165 
Broadway, New York 6, N. Y. 


WHEELER 


NEW YORK * LONDON *+ PARIS «+ ST. CATHARINES, ONT. 
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You Get SPECIAL Features 
THESE ARE EDVVARD FIRSTS! 


IMPACTOR” HANDWHEEL 


Permits closing torque up 
to 2.8 times more 

than is possible with 
ordinary handwheel. 


EVALTHRUST’ YOKE 
BUSHING patented 


ball bearing construction 
for easy valve 
operation. 


CLOSURE INDICATORS 


No guessing if valve is 
tightly closed for 

either regular operation 
or for special tests. 


LOW PRESSURE-LOSS 
BODY CONTOURS 


Both globe and angle bodies 
let maximum flow through. 
Pioneered by Edward. 
Copied but never bettered. 


THREE-POINT GUIDING 


Streamlined, cored out 

guide ribs, integral with 
body, keeps disk in alignment. 
Dangerous stem guiding 
eliminated. 


SELF-CENTERING DISK 
THROTTLING LIP 


Avoids jamming or cocking, 
assures tight seating. 
prevents wire-drawing. 


*Registered trade names of Edward Valves, Inc. 


FREE FLOATING 
TUBULAR DISK-PISTON 


Quicker opening, surer 
closing, flow tested for 
less pressure loss. 


EQUALIZER" 


Originai design. Gives higher, 
surer piston lift, 

lowers pressure loss, 
eliminates wear-producing 
vibration. 


EDWARD PRESSURE-SEAL 
DESIGN First pres- 


sure-seal non-return 

valves were built by Edward. 
Pressure-sealing parts do not 
guide floating disk-piston, 
insuring a permanent seal. 


INTEGRAL SEATS 


Hard facing applied 
directly to valve body 
competely eliminates 


possibility of leaks 
behind screwed or 
BODY welded-in seat rings. 


These are also Edward Firsts! 


Evalized* plating of valve parts for wear and 
corrosion resistance . . . Patented welded- 
bonnet Univalves* . . . Impactor* handles for 
small valves . . . Seat located guide ribs in gate 
valves . . . No-bonnet instrument valve con- 
struction . . . Stellited welded-in seats .. . 
Hour-glass type disk-piston . . . EValpak* 
packing . . . ‘Separated feedline stop-check 
valves .. . Screwed and welded flanges for 
forged steel valves . . . Swing bolt retaining 
washer construction, and 


Patented Interchangeability of Stop, Check 
and Non-Return Valves . . . Greatest pos- 
sible valve flexibility for your plant! 


ROCKWELL-BUILT Edward VALVES 


- 
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STANDARD 


Don't Settle For 
Less or Pay More 


Special high pressure applications call for special high 
pressure valves but not necessarily high-cost valves. 
Many of the Edward standard features are expensive 
“specials” for most valve manufacturers. 


When you buy Edward Pressure-Seal globe and 
angle stop valves, you are buying proven quality, 
proven dependability, proven trouble-free service. You 
are buying standard valves with many special features 
that are exclusive and protected by patents. 


Next time you need globe or angle stop valves, 
investigate Edward valves before you specify. It will 
pay you dividends in reduced installation and main- 
tenance costs to compare Edward, feature for feature, 
with other valves. Many of the old Edward “firsts” are 
now industry standards and many of today’s “firsts” 
will be industry standards tomorrow. 


Always specify Edward. Only Edward Valves Equal 
Edward Quality and Performance. 


Edward Valves, inc. 


Subsidiary of ROCKWELL MANUFACTURING COMPANY @ 


1230 West 144th Street, East Chicago, Indiana 


Typical Edward Pres- 
sure-Seal globe stop 
valve design for 900, 
1500, or 2500 Ib. 
service at 1000 F. 
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Quick Facts About This Installation 


@ Each minute, 912,000 gallons of cir- 
culating water will be used in the con- 
densers . . . enough for a city of approxi- 
mately 8,750,000 people. 


@ Each condenser will handle 979,000 


A Size and Type for Any Need 


pounds of steam per hour with a heat 
rejection rate to water of 930 million 
Btu per hour. 

@ About 500 miles of tubing went into 
the six 100,000-sq-ft condensers. 


Round va ~=«CRectangular 


Creek 


World's Largest 
Investor Owned 


Generating Plant 
Completes Installation 
of Sixth 
Allis-Chalmers Condenser 


More power for the Atomic Energy Commission! 
Giant Clifty Creek Plant, with acapacity of 1,290,000 
kilowatts — more than that of Hoover Dam — is the 
largest power plant ever built by private enterprise. 

Just compleied, Clifty Creek is one of two major 
steam plants built by the Ohio Valley Electric Cor- 
poration to supply the electric power requirements 
of AEC’s tremendous new Portsmouth (Ohio) 
atomic plant. Clifty is located on the Ohio River at 
Madison, Indiana. OVEC is sponsored by 15 pri- 
vate utility companies of the Ohio Valley region. 

Six 100,000-sq-ft, single-pass Allis-Chalmers sur- 
face condensers serve the Clifty Creek Plant’s six 
215,000-kw steam turbine-generator units. 


Condensers of 
Unusual Design 


Multi-steam-path design is a fea- 
ture of each condenser. This 
unique A-C design makes all 
tubes completely effective from 
one end to the other by direct- 
ing steam to even the most re- 
mote sections of the condenser. 

The result is high vacuum, high 
condensate temperature and good 
deaeration . . . in other words, 
high operating efficiency. 


Get Information 


For information about Allis- 
Chalmers multi-steam-path de- 
sign, contact your nearest A-C 
office, or write Allis-Chalmers, 
Power Equipment Division, Mil- 
waukee 1, Wisconsin. A-5038 


Craver 
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American Blower Induced Draft Fans meet the rigid requirements of 
modern power plants, where maximum pounds of steam are constantly 
produced at peak efficiency. Here are a few of the many features they offer: 


@ High static efficiency, low R.P.M. 

@ Minimum boiler “outage” 

@ Certified ratings, minimum maintenance 
@ Minimum space requirements 


To meet your exact specifications and ensure reliable performance, American 
Blower mechanical draft equipment is accurately formed and welded, fan 
: rotors are perfectly balanced and tested, and all final assemblies are minutely 
= inspected. 


Other American Blower Heavy-Duty Equipment for Power Plant Applications 


Collectors and precipitaters Heavy-duty steam coils for Gfrol Fluid Drives for boiler 
for dust and fly ash control high-pressure duty feed pump and fan control 
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American Blower Forced Draft Fans are suitable for either indoor or 
outdoor installations. Each type of fan is carefully developed and its per- 
formance-rating guaranteed. Here are some of the reasons why American 
Blower Forced Draft Fans are widely accepted by power plants throughout 
the nation: 


@ Certified ratings 
@ Heavy reinforced housings and wheel-shaft assembly designed with 
first critical well above maximum operating speed 
@ Special streamline inlets designed for all wheel types to obtain high 
efficiency 
@ Choice of bearings to fit any application 
If your plans include mechanical draft equipment—for new installations or 
as replacements—consult your American Blower sales engineer. He can 
give you helpful information on job-fitted American Blower equipment to 
meet your power plant requirements. Call our nearest branch office or 
write: American Blower Corporation, Detroit 32, Michigan. In Canada, 
look for Canadian Sirocco products. 


AMERICAN (@) BLOWER 


Division of Amenican-Standard 
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Re search-Cottrell 


Fiy Ash Precipitator 


Space was a big problem in this installation 
at the Burlington Generating Station of 
Public Service Electric and Gas Company 
of New Jersey. Two integral combination 
mechanical-electrical precipitators, large 
enough to handle 600,000 cfm of gas from 
Boiler No. 7, had to be squeezed into the 
smallest possible ground area. 


If a conventional side-by-side arrangement 
had been used, these two units would have 
required about 1,700 square feet. By 
“stacking” the two combination 
precipitators, one on top of the other, 
Research was able to cut this space 
requirement by 50% —a saving of 

850 square feet. 


Although this arrangement had never been 
attempted with Research fly ash 
precipitators, Research knew from their 
experience with more than 500 central 
station Cottrells that it could be done. 
Guaranteed for 97% collection efficiency, 
these Burlington Generating Station units 
were placed in operation in October, 1955. 


Perhaps you, too, have a knotty problem 
that demands a more creative approach — 
backed up by experience with over 500 
fly ash precipitators. Whether you require 
a straight precipitator or a combination 
unit, at Research-Cottrell you can be sure 
of the most economical solution to your 
problem. 


Research-Cottrell,inc. 


Main Office and Plant; Bound Brook, New Jersey ¢ 405 Lexington Ave., New York 17, N. Y. 
Grant Building, Pittsburgh 19, Penna., 228 No. La Salle St,, Chicage 1, Ill, © 111 Sutter Bidg., San Francisco 4, Cal. 


Other Research-Cottrell Precipitators at ee 
Public Service Electric and Gas Company of New Jersey t 


Number 


Boiler 
of Pptrs. 


Installation* Generating 
‘Number 


Date. Station 
» 1937 


Burlington 
1938 Essex (Newark) 25 and 26 
1940 Burlington and 13 
Marion Versey City) Sland52, 
41982 Burlington and 

1986 Kearny (Mercury Bir.) 
~ (Newark) 

1955 Burlington 


*"Double-Deck" Arrangement 


} 
‘ 
“4 
i 
i 
i 
| Total, 13,274,000 
1 


Research-Cottrell's “double- 
deck” combination precipi- 
tators installed at Burlington 
Generating Station of Public 
Service Electric and Gas 
Company of New Jersey. At 
right, the simplified drawing 
shows the arrangement of the 
two integral mechanica!- 
electrical collectors. 


PRECIPITATOR 
ELECTRICAL 


COMBINATION 
PRECIPITATOR 


EQUIPMENT 
PRECIPITATOR 
ELECTRICAL 


EQUIPMENT. 


COMBINATION 
PRECIPITATOR 


Wins 


Phillips Chemical Company 
orders Vogt boiler and Coppus-Dennis FANMIX burner 
combinations to make 1% million pounds of steam an hour 


When a customer praises a product, 
that’s fine. But when a customer 
continually re-orders, that’s conclu- 
sive proof of user-satisfaction. 


Phillips Chemical Company, Borger, 
Texas — producer of synthetic rubber 
—first installed Henry Vogt boilers 
with FANMIX burners back in 1943. 
As plant production increased, Phillips 
again purchased the same equipment — 
in 1946, and again in 1951. 


Today, a total of 7 Vogt boilers 
equipped with Coppus-Dennis FAN- 
MIX burners provide 1,750,000 Ibs. 
steam each hour for the production of 
synthetic rubber. The boilers are de- 
signed for 250,000 Ibs. steam peak oper- 
ation but have been operated as high 
as 275,000 lbs. per hour. Their perform- 
ance is typical of the efficiency of 
boilers equipped with Coppus- Dennis 
FANMIX burners. 


FANMIX + Better Combustion + Better 
Efficiency * Higher Ratings 

All Coppus-Dennis FANMIX burn- 
ers — for gas as well as combination 
gas-oil — have the exclusive FANMIX 
action. Their revolving orifices give 
violent mechanical mixing and agita- 
tion of gas and air, therefore causing 
instantaneous and complete combus- 
tion with minimum excess air (5%. 
excess air is not unusual). 

Because of this exclusive FANMIX 
action, furnace space is not required for 
mixing and higher boiler ratings are 
thus easily obtained. The burners also 
have a shorter flame than any other 
burner and will not cause flame 
impingement. 

What’s more, by incorporating a fan 
as an integral unit, FANMIX burners 
have no draft loss across the burner. 
As a result, increased ratings are 
possible regardless of draft conditions, 


FANMIX action, with its quick 
completion of combustion, gives lower 
exit temperatures. 

If you are not using Coppus-Dennis 
FANMIX burners in your present 
boiler, why not plan now to take ad- 
vantage of the exclusive FANMIX 
action? You need no forced draft 
equipment, increase in stack or increase 
in furnace volume for FANMIX oper- 
ation. And you get increased capacity. 
When specifying FANMIX on new 
boilers, you can plan on reduced com- 
bustion space, higher ratings, less stack 
height or reduced induced draft capac- 
ity — and, of course, no forced draft 
equipment. 

For further information, mail cou- 
pon today. Sales offices in Thomas’ 
Register. Other “Blue Ribbon” Prod- 
ucts in Chemical Engineering Cata- 
log, Refinery Catalog, Best’s Safety 
Directory and Mining Catalogs. 


JET REACTION is utilized to rotate fan which is integral part 
of burner. ideal mixture for fast, complete combustion and peak 
efficiency is caused by automatically proportioned high velocity 


air passing at right angles through fuel, 
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SEND COUPON for further infor- 
mation. Coppus engineers FANMIX 
burners to your individual requirements. 


PLEASE ATTACH THIS COUPON TO 
YOUR COMPANY LETTERHEAD 


* SEPTEMBER 1956 


Photo courtesy Phillips Chemical Co, 


HENRY VOGT BOILERS are here shown 
installed in the Phillips Chemical Company, 
Borger, Texas. Boilers use Coppus-Dennis 
FANMIX burners. 


COPPUS ENGINEERING CORPORATION 
169 Park Avenue 
Worcester 2, Massachusetts 


Please send complete data on Coppus-Dennis FANMIX Burners. I'm particularly interested 
in gas combination gas-oil. 
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The 650 Acre Fortier Plant 
of American Cyanamid on the 
Mississippi River 

New Orleans, Louisiana 


THIS $50,000,000 PLANT | 
Processes Natural Gas, Air, Water and § 
to produce a variety of Petrochemical P 
most important of which is Acrylonitrile, 
basic to farm and industry 


| B eee is the keystone of petrochemical processing, and that is why we are 
proud to have Erie City steam generators selected for this important operation. 
Cyanamid’s Fortier Plant gets its natural gas from the abundant Louisiana oil fields, 
its water from ‘‘ole man river” and its process steam from three Erie City 

200,000 Ibs./hr. steam generators. 


Erie City has over forty years experience with 2-drum boilers gained in hundreds of 
installations. The basic 2-drum design, pioneered by Erie City, has been modified 
in a compact design to incorporate a completely water cooled furnace as an integral 
part of the main circulation system. Heavy refractory furnace linings are thus 
eliminated and continuously high ratings can be carried. Erie City 2-drum boilers 
permit wide flexibility, quick response to load changes and produce steam of high quality. 
Erie City designs and manufactures all major components of its broad line of 
steam generators and offers undivided responsibility. For concise information about 
the complete line, ask for Bulletin §B-SsoP. 


You can depend on Erie City for sound engineering 
ERIE CITY IRON WORKS: &xz, 2. 


STEAM GENERATORS + SUPERHEATERS ECONOMIZERS AIR PREHEA] 
UNDERFEED AND SPREADER STOKERS + PULVERIZERS 
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New Orleans, La. 


200,000 Ibs. /hr. 
© Design Pressure 
700 psig 
@ Total Steam Temperature 
&. C. PENDANT 


750° F. 
SUPERHEATERS — 


BOILER DATA: 


BOILERS —2-DRUM 


3 Erie City~ 
SEPTEMBER 1956 
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Consulting Ragineers 

; of American Cyanarmid Company — 


CONSERVE POWER _ 
INCREASE EFFICIENCY 


REDUCE MAINTENANCE 
VITH THE CONSOLIDATED “ELECTROMATIC” RELIEF VALVE 


The ideal auxiliary valve for steam generating not affect valve operation. A constant pressure 
plants with pressures to 2500 psi and tempera- output is maintained on the superheaters. 
tures to 1100° F., the Consolidated Electro- 
matic Relief Valve relieves pressures precisely 
within close limits with “quick as a wink” 
cyclic action. It’s an automatic, electrically 
actuated valve that can be accurately set for a 
differential of 1% or less between the opening Wherever the Electromatic supplements 
and closing pressures. spring-loaded safety valves, power is con- 
served, the efficiency of steam generating 
Operated by a solenoid actuated by a control equipment is increased and maintenance is re- 
station mounted in the panelboard, merely set- duced. The Consolidated Electromatic Relief 
ting the switch provides automatic or manual Valve is available in these sizes: 2%", 4”, 10” 
service or cuts the valve out of operation. High and 14”. Get complete specifications and oper- 
superheat temperatures or other variables do ational details. Send for Bulletin 720. 


The Electromatic is also used to purge super- 
heaters during start-up or as a superheater 
surge vent valve to reduce substantially the 
possibility of damage to equipment. 


SHUT OFF 


TYPE 1539-Q 
CONTROLLER 
SOLENOID 


ELECTRIC } PILOT VALVE 
POWER SUPPLY 


DRAIN & 
TEST VALVE 


TYPE 1537 TYPE 1533 

SWITCHBOARD ELECTROMATIC 

CONTROL STATION RELIEF VALVE PILOT VALVE EXHAUST 
TO ATMOSPHERE 


The relationship of the various components in the Consolidated 

Electromatic Relief Valve System is pictured here. The solenoid 

header, the Controller close to the boiler, an e Contro! Ne 

Station on the boiler control panelboard. PRESSURE VESSEL 


A product of MANNING, MAXWELL & MOORE, INC, stratrorD, CONN. 


© MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, CONSOLIDATED SAFETY VALVES, ‘AMERICAN- 
- MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ 

_ SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. ““SHAW- 
BOX” AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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CONSULTING ENGINEERS: SARGENT AND LUNDY 


G-E progress in cross-compound design offers 


MORE ECONOMY FOR TODAY'S HIGHER RATINGS 


Keeping pace with today’s demands for higher rat- 
ings and greater efficiencies are General Electric 
developments in cross-compound turbine-generator 
design. This design separates high- and low-pressure 
sections, permitting greater efficiency in each. Latest 
G-E cross-compound designs offer better economies 
than ever before obtainable. 

An application of this design is Unit No. 2 (above), 
now in operation in the Will County Station of the 


Public Service Company Division, Commonwealth 
Edison Company. Located near Chicago, the Will 
County Station is an important power producer for 
Northern Illinois. 

This installation typifies the vigorous efforts being 
made by progressive electric utility companies to 
expand and improve the efficiency of their power 
generation systems to provide adequate low-cost 
electricity for increasing loads. 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 
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LOW-PRESSURE SECTION (front) with 38-inch last-stage 
buckets carries 40% of unit’s total load and operates at 
1800 rpm. Low-pressure (about 80 psig) and low-tempera- 
ture (560F) steam enters opposite ends of section, flows 
towards center. Steam exhausts downward to condenser 
through a single condenser opening. Low speed allows use 
of large, efficient last-stage buckets and liberal exhaust 
hoods—two features vital to the efficient performance of 
higher-rated turbines operating at low-exhaust pressures. 


HIGH-PRESSURE SECTION (rear) of opposed-flow design 
carries 60% of unit’s total load and operates at 3600 rpm. 
Steam enters in the center, flows to the left (or front), ex- 
hausts downward. Reheated in the boiler, it re-enters tur- 
bine adjacent to initial steam entry, flows to the right, 
exhausts to crossover pipes leading to low-pressure tur- 
bine. This design permits admission of both initial and 
reheat steam near the center of the high-pressure casing, 
thus concentrating high temperatures in a small area. 


: 
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units brings new high efficiency 


Longer last-stage buckets in low-pressure 
section give maximum efficiency 


The 1800 rpm speed of the low-pressure section permits the use of 
longer last-stage buckets which provide greater efficiency at low ex- 
haust pressures. On a 250,000 kilowatt cross compound unit, for ex- 
ample, this can mean a saving of as much as 50 million pounds of 
coal per year. 

In the 3600 rpm high-pressure section, General Electric’s opposed- 
flow design avoids severe temperature gradients with resulting thermal 
distortion by concentrating all high-steam temperatures in one small 
area of the casing. This design and the use of special high-pressure, 
high-temperature parts has resulted in outstanding efficiency. 


Because there are two sections, each is comparatively short—a fea- 
ture helpful in making more compact station arrangements. In fact, 
some designs of cross-compound units can easily be fitted into exten- 
sions of existing stations which cannot accommodate other designs of 
equal rating. 

These are but a few of the ways in which General Electric’s cross- 
compound design and arrangement have already achieved new highs 
in operating economy for turbine-generators. Read what C. W. Elston 
has to say about future turbine fuel economy on the next page. 


Leader in Turbine-Generator Progress 


GENERAL ELECTRIC 


LOW-PRESSURE SECTION being assem- 
bled for careful factory inspection. 
This unit is one of the many large 
cross-compound turbines now being 
shipped to progressive electric utilities. 
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an Turbine Fuel Economy Be Improved? 


A statement by C. W. Elston, Manager—Turbine Engineering 


The past twenty years have seen a phenomenal rise 
in the efficiency of steam turbine-generators. The 
best General Electric unit today requires 29 percent 
less fuel per kilowatt hour generated than the most 
efficient unit of twenty years ago. Can this improve- 
ment record be continued over the years to come? 
It seems safe to answer that question in the affirm- 
ative. While future gains may not be quite so spec- 
tacular, there is considerable room for further im- 
provement. The future increase in steam turbine- 


generator efficiency will come in part from the use 
of higher steam pressures and temperatures, and in 
part as a result of further development in the art 
of designing turbines. 

The opportunity for continuing improvement in 
turbine efficiency presents a challenge that is being 
met by the ingenuity and creativity of many G-E 
people in research, engineering, and manufacturing. 
Large Steam Turbine-Generator Department, Gen- 
eral Electric Company, Schenectady 5, New York. 

254.21 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 
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another 
P.P. & E. service 
which contributes to 


HIGH- TEMPERATURE 
HIGH-PRESSURE 


Modern power and process piping fabrication requires 
the highest degree of welding skill, as well as technical 
supervision which provides complete control of welding 
procedures. All Pittsburgh Piping welders and welding 
operators are performance qualified in accordance with 
Standard A.S.M.E. Welders’ Qualification Test. The 

are specially trained in the exacting ay veep of fab- 
ricating piping and related equipment for high-tem- 
perature, high-pressure central station service, corrosion- 
resistant applications, and nuclear power installations. 


Fabricated high pressure boiler 
feed piping shop fabricated at 
Pittsburgh Piping. 

bends and forged laterals. 
Standard welding procedures at Pittsburgh Piping 
are: Inert gas tungsten are (above); automatic sub- 
merged arc (center); and manvol metallic ore 
(bottom). 


PRODUCTS AND SERVICES e OFFICES IN PRINCIPAL CITIES 

Carbon Stee! Piping Forged Piping Materials 

Cast Iron Fittings : Whiteheod bu 

Cast Steel Fittings Boston 10 Street 

Chrome-Moly Piping Pipe Bends ¢ 
Orlean: 0. 


Ping Stee Png AND EQUIPMENT COMPANY | 


Welded Shoot Tebing 49th Street — Pittsburgh, Penna. 


Welding Fittings ANADA: CANADIAN PITTSBURGH PIPING. LTD 
835 BEACH ROAD—HAMIKLTON ONTARIO 
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BASIC 60000 
PNEUMATIC CONTROLLER 
The basic controller provides versatility 
by combining proportional, differential- 
gap and on-off control, each with reversi- 
ble action, in one instrument. Subassem- 
blies may be installed to add the functions 
of reset and derivative. The exclusive 
gimbal unit enables you to select type of 
control and action and to adjust propor- 
tional band with one simple setting of the 
proportional band wheel. Large knurled 
knobs facilitate adjusting set point, reset 
rate and derivative time. All settings are 
made without disturbing the chart. 


These are the functions you can 
perform. Pneumatic Set may be 
added to provide pneumatic 
positioning of the set point. Re- 
mote operation uses output pres- 
sure from another controller, a 
transmitter or a manually ad- 
justed loading regulator. 


Time Schedule may be added to 
position set point in accord- 
ance with a process-time sched- 
ule. Cam operation and chart 
record are in same instrument. 
Separate cam drive permits re- 
cording two or more cycles 
during one chart rotation. 


THE VERSATILE 60000 
ADVANCED LINE OF MASONEILAN CONTROLLERS 


Complete series of pneumatic controllers features 
accuracy, dependability and simplicity — low over-all cost. 


The answer to measuring or controlling your _ tions can be performed, separately or in com- 
process can very likely be found in these bination, using this advanced 60000 series. 
Masoneilan Controllers. Many different func- The features and flexibility are noteworthy: 


© Unit subassemblies for independent servicing or interchange. 
® Gimbal unit provides four combinations of primary and feedback motion. 
e All air passages manifolded — with plug in connections for all pneumatic units. 


@ Modern design, tailored appearance — easy to mount and to service; recording or 
indicating types. 


Select the right combination for your process in dependable performance. Contact the 
control from the variety of models shown Masoneilan representative nearest you, or 
here. Then, plan to standardize on this write: 

advanced line — it will save you money on Mason-Neilan Regulator Co., 1207 Adams St., 
over-all instrument investment and pay-off Boston 24, Mass. 


MASONEILAN) 
MASON-NEILAN 


Division of Worthington Corporation 
33 NAHATAN STREET, NORWOOD, MASSACHUSETTS 


Sales Offices or Distributors in the Following Cities: New York + Syracuse « Chi « St. Loui 
Tulsa Philadelphia Houston - “Cin 


ittsburgh + Atlanta «+ Cleveland + Cincinnati 


Kansas City + Phoenix + Detroit + San Francisco + Louisville + Salt Lake City + El Paso 
Albuquerque + Charlotte + Los Angeles + Corpus Christi » Denver » Appleton + Birmingham 
New Orleans + Dallas + Seattle « Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


Differential mechanism is added 
to position set point by one of 
two similar variables between 
which a differential is being 
maintained by controller; or by 
one of two dissimilar variables 
between which the controller is 
maintaining a relationship. 


The Dual Selector Controller 
consists of two complete con- 
trol mechanisms which actuate 
a common pilot interchange- 
ably, according to process re- 
quirements. It is used where 
two related variables may be 
controlled by a single valve. 


Dual Controller has two com- 
plete units, including primary 
elements, in one case. Controls 
two similar or dissimilar vari- 
ables and either or both may be 
recording or indicating. Duplex 
Controller has two mechanisms 
but one primary element. May 
be two controllers or controller 
and transmitter, 
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more efficient generating stations. 
2. Adaptable to your station layout. 


resistance of steam travel. 


4. “Zero” condensate 
temperature depression. 


5. DEAERATION...0.01 ce. 
per liter is attainable. 


6. Airtight. 


achieved. 


Manufacturers also of Vacuum Equipment ¢ Marine 


Modern Dual Bank Condensers 


For 40 years C. H. Wheeler has led in steam power 


plant condenser design, from the first Dual Bank Pash | = 
Condenser introduced to this country in 1916 tothe 
most modern design for today’s huge turbine. 
generators. | 
The latest C. H. Wheeler Dual Bank Condenser [J et i: 
design for the largest metropolitan utility will pro- [77 8 — att 
vide 187,000 sq. ft. of surface to condense 1,600,000 |) uae ‘4 : 
pounds of steam per hour at 1.86 in. Hg. abs. i ah \ 
On the drawing boards now are new designs an- 
ticipating tomorrow’s turbine requirements, 


Modern Design Features..... 
1. Specifically designed for today’s larger, ae. © 3 


3. Lower pressure drop and higher vacuum. ge rer 
Additional steam lanes shorten path and 


than 0.03 cc. per liter. 
Let us tell you how our 
advanced designs will meet your 
An early C. H. Wheeler Dual Bank operating requirements. Contact your 
1916 Condenser. Condensate temperatures local representative or 


approaching vacuum temperatures were 


1 g 4] Additional steam lanes 

allowed steam to pene- 
trate deeper. Further improvement 
in pressure drop. Better deaeration. 


192 Wider steam lane. Condensate 
temperatures corresponded to 
vacuum temperatures. Oxygen content less 


C. H. WHEELER MANUFACTURING CO., 
19TH & LEHIGH, PHILADELPHIA 32, PA. 
Auxiliary Machinery ¢ Centrifugal, Axial and Mixed Flow Pumps 
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HOW G-E SYNCHRONOUS MOTORS 


An 


Moisture has the unhappy habit of working its 
way through motor coil insulation and reducing 
its capacity to withstand voltage stress. To 
guard against exasperating production-line shut- 
downs, Genera! Electric seals coils with a coat- 
ing of high-grade insulating resins. This seal is 
applied by a conveyor belt dip and bake system. 


It works like this. After the main body of in- 
sulation is applied in the form of tapes and films 
of non-hygroscopic materials, each set of coils is 
placed on a conveyor and dipped in a bath of 
special, synthetic insulating materials. This way 
the coating is uniformly applied. Then the con- 
veyor carries the coils into a huge oven and cures 
them for a specific length of time. The cycle is 


GENERAL 


REDUCE MAINTENANCE COSTS 


insulating bath helps fight moisture 


repeated until the proper seal is built up. Each 
step is automatically and precisely controlled— 
length of dipping and baking time and temper- 
ature. 

This means the coils on your G-E synchro- 
nous motor are protected by a hard, tough insu- 
lation with high dielectric strength and high 
resistance to moisture and contaminants. Its 
glossy surface makes the coils easy to clean too. 


All this adds up to less maintenance and 
down-time. For more information on G-E syn- 
chronous motors, contact your nearest General 
Electric Apparatus Sales Office or write Section 
775-4 for Bulletin GEA-5332. General Electric 
Company, Schenectady 5, N. Y. 
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NO HEAT LOSSES HERE! At TVA Widows Creek Power Plant, the vertical main steam line at left is insulated with 3” of K&M Hy-Temp and 2” of 
“Featherweight” 85% Magnesia. Distribution manifold and branch mains are insulated with 2” 85% Magnesia. Insulation contractor, Armstrong Cork Company. 


K&M HIGH-PRESSURE INSULATIONS 
MEAN IMPORTANT HEAT SAVINGS 


Piping heat-losses can be high if insulations are not de- 
signed for specific applications. K&M High-Pressure 
Insulations are so designed—to cut waste and save you 
money. There is a K&M High-Pressure Insulation for 
your every requirement. 


For efficiency to 1900° F. there’s K&M Hy-Temp Com- 
bination Insulation. It’s made of diatomaceous silica, 
heat-resistant fillers and asbestos fiber, overlaid with 


K&M “Featherweight’’® 85% Magnesia. Joints are 
staggered for the utmost in heating efficiency. 


For efficiency to 600° F. there’s K&M “‘Featherweight” 
85% Magnesia. Made of 85% basic carbonate of mag- 
nesia and asbestos fiber, “‘Featherweight”’ withstands 
moisture, vibration and frequent temperature changes. 


Contact your K&M distributor, who is an experienced 
applicator, or write directly to us, for further information. 


KEASBEY & MATTISON company - AMBLER + PENNSYLVANIA 


In Canada: Atlas Asbestos Company, Limited; Montreal, Toronto, Winnipe2, Edmonton, Vancouver ® 
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THE NEW SPEEDOMAX 
Oz SYSTEM GIVES A 
CONTINUOUSLY ACCURATE 
COMBUSTION PICTURE... 


a Already, on some of the country’s largest boilers, 
this new Speedomax O2 System is enabling oper- 
ators to trim excess air automatically to maintain 
combustion efficiency . . . and to do it with a cer- 
tainty never before possible. 

Why? As one operator put it, “The System gives 
me a record that’s meaningful. When I look at this 
Oz chart I know what’s really happening—and I 
know it right away.” 


Behind this operator’s confidence is the new 
L&N Miultiple-Probe Sample Averaging Unit 
which assures a more representative sample. This 
unit maintains a true average from two, three, or 
more probes—even if individual sample flows drop 
60 per cent. And excess air distribution across the 
duct can be checked right at the Averaging Unit. 


There is also a new Reverse Jet Probe and Steam 
Sampler which delivers a clean pressurized sample 
even with the dirtiest of flue gases. Water jets flush 
the probe passage continually, steam ejector action 
pressurizes the sample, and steam condensing 
action plus centrifugal separation remove all dirt 
and acid. 

And, in analyzing and recording, the speed of 
response of the Speedomax Recorder, coupled with 
the efficient operation of the L&N Magnetic Oz 
Analyzer, increases speed and accuracy of Oz anal- 
ysis and recording even further. 

Why not learn more about this new Speedomax 
Oz equipment and what it can do for you? Write to 
Leeds & Northrup Company, 4910 Stenton Ave., 
Philadelphia 44, Pa. 


IN NORTHRUP 
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One of the biggest headaches in regu- 
lating valve maintenance is repacking 
stuffing boxes. 

How often a valve needs repacking, 
how much time it takes, and the cost 
of the system downtime all vary with 
the construction of the regulator and 
the service it’s used for. No matter 
how you calculate all these variables 
it’s still a headache—and an expensive 
one. 

In the temperature regulator shown 
above (Spence Type ET150) stuffing 
boxes are eliminated. This is done by 
what is known as “balanced” dia- 
phragm construction. You can see in 
the cutaway drawing that pressure is 
applied to both sides of the large metal 
diaphragm. The upper side is exposed 
to delivery steam pressure and the lower 
side is exposed to loading pressure ap- 
plied by the pilot. When the pilot 
closes, both delivery pressure and load- 
ing pressure are equalized through the 
bleedport and connecting tubing. 

This construction not only does away 
with repacking problems, but it makes 
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Advantages of Packless Construction 


in Temperature Regulating Valves 


possible additional savings as well. For 
example, you will note in the sectional 
blow-up that this design eliminates a 
closely fitted stem and guide. Dirt or 
other foreign matter doesn’t have much 
of a chance to lodge between these parts 
and cause sticking. 

Another cause of binding or sticking, 
uneven expansion of closely fitted parts, 
is also eliminated with this design. In 
addition, valve stem wear is reduced 
for the same reason. 

Lower maintenance is not the only 
advantage of this packless construction. 
Accuracy of regulation is also improved 
because friction due to a stuffing box, 
dirt, or uneven expansion is not a prob- 
lem. The large, balanced metal dia- 
phragm is more sensitive to slight 
changes in pressure. 


Guaranteed Not To Wiredraw 


If seats and discs are cut by steam 
(wiredrawn) the loss of steam through 
these grooves can be another expensive 
item — directly charged against the 


Shown here is the single-seat packless construc- 
tion of the Spence ET150 Temperature Regulator. 


regulating valve. Fortunately, you can 
eliminate these costly leaks by specify- 
ing a temperature regulator that is 
guaranteed not to wiredraw. 

Spence makes such a guarantee be- 
cause their seats and discs are made of 
SECO Metal. Over 20 years experience 
with this special alloy has failed to pro- 
duce a single case where a SECO Metal 
seat or disc had been cut by steam. All 
that’s required is an approved strainer 
located ahead of the regulating valve. 
Expensive steam leaks just can’t hap- 
pen with this combination of SECO 
Metal and single-seat design. 

If you would like to have more 
information on Spence Temperature 
Regulators, drop us a line and ask for 
Bulletin T150. It gives more detailed 
information on these and other Spence 
design features. Piping layouts and 
helpful information on the installation 
of temperature regulators are also in- 
cluded. Write for your copy today. 


SPENCE ENGINEERING COMPANY, INC. 
Walden, New York 
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Type and 


for Your Specific Needs 


Regulex regulator consists 
of m-g set and cubicle con- 
taining static elements. 
Cubicle may be combined 


Regulex Rotating Regulator 


@ Stability during high How It Works... Where !# Is Used... 


_ power-factor operations. 


@ Increased operating limits 
through automatic minimum 


excitation. 


@ High sensitivity and 


rapid response. 


Automatic minimum excitation per- 
mits generator operation close to 
stability limit — much closer than 
manual opération. Sensitivity and 
quick response of Regulex regulator 
establish and maintain safe ratio be- 
tween generator load and field current. 


In power plant application for volt- 
age regulation of large generators or 
synchronous condensers. In indus- 
trial applications for regulating cur- 
rent, voltage, speed, tension, and 
reversing of processing mill equip- 
ment, and for arc-furnace control. 


Magnetic 
AMPLIFIERS 


... Low maintenance 
... High sensitivity 


Designed for applications requiring high 
sensitivity and response, where regulator is 
subjected to shock, or where continuous 
performance is a prime factor. Used in con- 
junction with Regulex unit when reversed 
polarity output is required. Since the mag- 
netic amplifier has no moving parts it re- 
quires little maintenance. 

For complete information call your Allis- 
Chalmers representative, or write Allis-Chal- 


mers, General Products Division, Milwaukee 
1, Wisconsin. 


ALLIS-CHALMERS 
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Electromechanical 
Rocking Contact 


Type 
Regulators 


For voltage regulation of smaller ac and dc generators. 
® Varies resistance in exciter shunt field by rocking action. 
® Quick regulation over entire range with short movement. 
®@ No sluggish relays. 

® No vibrating or sliding contacts to wear. 


Regulex and Rocking Contact are 
Allis-Chalmers trad: rk 
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Here are a few brief facts on Research’s 
new multiple tube mechanical collector. 


e Collection efficiencies are higher, for 
a given pressure drop, than other conven- 
tional multiple tube collectors. 


e Gas flow per tube is higher than conven- 
tional units. This means fewer tubes per 
collector and lower total cost for a 

given capacity. 

e Cyclo-trell’s design is based on Research’s 
45 years experience in manufacturing gas clean- 
ing equipment. As the largest manufacturer 

of electrical precipitators in the world, 
Research-Cottrell has engineered and built 
many combination units consisting of 
precipitators and mechanical collectors. 

e Bulletin M gives complete details on design 
features, efficiency, capacity and 

detailed dimensional drawings. Write for 

your copy today. 
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Outlet 
Recovery Vanes 


Higher 
Collection Efficiency 


An important reason for Cyclo-trell’s higher 
collection efficiency is the aerodynamically 
shaped inlet vane unit. The purpose of these 
vanes is to produce a fast spiral of incoming 
gas. The faster these gases spin, the greater 

the centrifugal force on the suspended dust. 


After testing many types and curvatures of 
vanes, Research found that this new design re- 
sulted in less turbulence, greater centrifugal 
force and higher collection efficiencies. 


Greater 
Gas Handling Capacity 


To develop a higher gas flow capacity than 
other multiple tube collectors, Research’s 
engineers developed the following design 
features. First, by using a 10’ diameter inlet 
tube, instead of the conventional 9” tube, 
the flow of incoming gas was increased. 


The next step was to straighten the gas flow as 
it entered the outlet tube, since a spiraling 

gas stream creates more resistance than a 
straight through flow. In the Cyclo-trell this 
spiral is eliminated, and energy is recovered 

in the outlet tube by the Outlet Recovery 
Vanes. By positioning these vanes below the 
tube, rather than inside the tube, resistance has 
been further reduced. 


This combination of features means greater gas 
flow per tube, fewer tubes per collector 

and a lower total cost for a given 

capacity and efficiency. 


Wann 405 Lexington Ave., New York 17, N.Y. 
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C-E Package Boiler—Type VP 
Completely shop assembled . . . avail- 
able in fourteen sizes from 4,000 to 
40,000 Ib capacity . . . pressures to 500 
psi. Available with integral console con- 
trol panel, this unit contains more 
water-cooled area per cubic foot of fur- 
nace volume than any other boiler of 
its size and type. It can be equipped 
with any of several approved burners. 


C-E Vertical Unit Boiler 

— Type VU-55 

Available in six sizes . . . capaci- 
ties from 50,000 to 120,000 Ib 
steam per hour . . . designed for 
two pressure ranges, 250 psi and 
500 psi, and total steam tempera- 
tures up to 750 F. This double 
cased, gas-tight unit is equipped 
with tangential burners. A large 
(60-inch) steam drum assures gen- 
erous water capacity and steam 
reservoir space. Tangent tube 
waterwalls offer complete furnace 
protection, minimizing mainten- 
ance. 


COMBUSTION 


Combustion Engineering Building 
STEAM GENERATING UNITS * NUCLEAR REACTORS + PAPER MILL EQUIPMENT + PULVERIZERS + FLASH DRYING 
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GAS FIRED BOILERS 


The boilers illustrated here cover the broad capacity 
range from 4,000 to 600,000 Ib of steam per hr. They 
are all especially designed for gas and/or oil firing. The 
two units shown on the left page (Types VP and 
VU-55) are standardized and each is available in sev- 
eral sizes. The capacity range covered by these two 
units is from 4,000 to 120,000 lb per hr. The two 
units below are custom designed for various capacity, 
pressure and temperature requirements up to 600,000 
Ib per hr, 1400 psi and 950 F. All these units are pres- 
sure fired and do not require induced draft fans. 
Collectively, they offer an exceptional diversity of 


C-E Vertical Unit Boiler — Type VU-50B 

This unit is available for capacities from 50,000 to 400,000 Ib per 
hr—pressures to 1400 psi and temperatures to 950 F. This bottom- 
supported design uses tilting tangential burners providing effective 
superheat control. Horizontal burners can be furnished if desired. 
Heat recovery equipment as required. This unit makes available 
to industrial installations a standard of performance comparable 
to utility practice. 


choice. A brief consideration of the features of each 
type will help you “pinpoint” the design characteristics 
best suited to your particular needs. ; 

Of course there are other C-E two drum Vertical-Unit 
Boilers available for pressures up to 1400 psi and tem- 
peratures up to 960 F. Shown here are but four popular 
members of the C-E family of Vertical-Unit Boilers— 
a family which has achieved a wide measure of accept- 
arice using all types of fuel. 


* ? Please feel free to call on us for further detailed 


information. Catalogs are available upon request. 
B-922 


C-E Vertical Unit Boiler —Type V2 


This unit is available for capacities from 200,000 to 600,000 Ib 
per hr. It can be designed for pressures up to 1400 psi and for 
temperatures to 950 F. Tilting tangential burners, providing super- 
heat control, are standard equipment although horizontal burners 
are available, if desired. A double, gas-tight casing assures lifetime 
tightness and minimum heat loss. Heat recovery equipment can be 
furnished as desired. 


ENGINEERING 


200 Madison Avenue, New York 16, N. Y. 


SYSTEMS + PRESSURE VESSELS » HOME HEATING AND COOLING UNITS +» DOMESTIC WATER HEATERS + SOIL PIPE 
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AUTOMATIC TRANSFER SWITCHES 7 


ASCO Bulletin 906 assures emergency power 


for the operation of bleed steam, water output and input, and other vital valves. 


FOR ASSURED POWER 


ASCO Automatic Transfer Switches 


Protect Key Equipment 
at Con Edison’s Astoria Station 


More than 50 ASCO Automatic Transfer Switches 
were specified by Con Edison for a variety of situations 
at its Astoria Generating Station, N. Y., where auxil- 
iary power failure could not be tolerated. They protect 
generators, insure operation of key valves and control 
panels, stand ready at all times to transfer loads to 
alternate sources when normal power fails. 


SOLENOID VALVES 


They must be dependable. 

Dependability in an automatic transfer switch stems 
from several features. It must be designed for con- 
tinuous duty in either normal or emergency position. 
The switch must be able to close safely on inrush 
currents 20 times full load rating so that contacts will 
not weld on tungsten lamp load. 

Other features include imberent interlocking, pre- 
cluding the possibility of both circuits being open or 
closed . . . mechanical locking, providing high contact 
pressure, minimum I°R losses, and assuring that vibra- 
tion or electromagnetic effects cannot open the con- 


ELECTROMAGNETIC CONTROLS 
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Two of several bleed steam valves that control 
the flow of steam from turbines to the main 
condensers. 


Power source for the operation of instruments 
on the contro! pane! must not fail. Several ASCO 
units are used here. 


Continuous lubrication of the main shafts in the 
turbo-generators is assured by auxiliary pumps 
shown in the photo below. The power for this 
equipment is assured by an ASCO Automatic 
Transfer Switch. : 


CONTINUITY 


tacts . . . single coil design, providing construction 
simplicity, quiet operation . . . built in time delay so 
the equipment ignores harmless momentary outages. 
Only ASCO Automatic Transfer Switches satisfy all 
these essentials in addition to the nominal require- 
ments of transfer switches. For this convincing reason, 
many engineers are today specifying ASCO — the one 
source for a full line of absolutely dependable aunto- 
matic transfer switches. 
WRITE NOW FOR PUBLICATION 596 DESCRIBING 
HOW TO SELECT AN ADEQUATE AUTOMATIC 
TRANSFER SWITCH. 


Inspector checks the oil level in the auxiliary 
lubricant pump for the generators. 


Automatic Switch Co. 
392B LAKESIDE AVENUE 


ORANGE, NEW JERSEY DEPENDABLE CONTROL 
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> Take a long look into the future. You'll see constantly 
growing industrial activity and millions of tons of power- 
packed Bituminous produced to sustain it, with billions 
still in reserve! B&O is a keystone to this vital supply and 
demand. The coal fields it serves hold proved, usable 
reserves of billions of tons of Bituminous for every purpose. 

Today, tomorrow or decades ahead you may be sure 
that B&O Bituminous can be your best source of stable- 
low-cost power. It will pay you to use this fuel with a 
future NOW! Ask our man! 


CONTACT OUR COAL TRAFFIC REPRESENTATIVE ! 


You'll receive details in the most efficient, low-cost 
Bituminous coal for your particular requirements. COALS FOR 
COAL TRAFFIC DEPARTMENT B&O RAILROAD EVERY 
Baltimore 1, Md. LExington 9-0400 PURPOSE 


BALTIMORE & OHIO RAILROAD 
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LOUIS N ROWLEY, EDITOR e@ SEPTEMBER 1956 @ 


ESTABLISHED 1882 ower 


Story behind the PTG story 


IssuUE launches an editorial program de- 
signed to show American industry how to in- 
sure power to grow . . . electrically. | think you'll 
he interested to know how it all started and why 
we consider it of major significance. 


The story behind the story began when electrical 
manufacturers and utilities were preparing a con- 
certed drive to make the public aware of the true 
cost of inadequate wiring in the home. Now we see 
all around us the slogans “More Housepower” and 
“Live Better Electrically.” Magazine ads, car cards, 
outdoor signs, radio-TV commercials all tell us 
we need to beef up the wiring in our homes if we 
want to enjoy the benefits of major appliances. 


There’s a parallel problem in industry, as Man- 
aging Editor Jim O’Connor pointed out more than 
a year ago, when we were discussing the begin- 
nings of the residential “Housepower” campaign. 
Many of today’s manufacturing plants find pro- 
duction hindered by inadequate electrical facilities. 
More important, many in-plant electrical systems 
now being built or modernized will soon feel the 
pinch because short-sighted planning has left them 
without the capacity and flexibility that are neces- 
sary if future loads are to be met economically. 


If we ever had any doubts about these conclu- 
sions, they were dispelled when we started a series 
of field checks and meetings with leading indus- 
trial engineers, consultants and manufacturers. 
There is a problem: right now, in the midst of a 
national economy bursting with growth, a majority 
of in-plant electrical systems lack what it takes to 
keep pace with that growth. 


This is a matter of prime concern to all indus- 
try, and particularly to the power-service engineers 
of industry. On you rests the responsibility for 
making your management aware of the imperative 
economic necessity of power to grow, and, with 
management backing, insuring that. the in-plant 
electrical system in your charge will have the power 
to grow. 


By the same token, Power has a responsibility 
—to be your right hand in this effort. Hence the 
editorial program that begins on p 75. This year- 
long series of major articles starts by demonstrating 
the critical need for power to grow. And does it in 
terms designed to make your management urgently 
aware of that need. 


At every stage, the program will pose the two 
alternatives: the short-sighted way of waiting until 
load growth forces expensive rebuilding vs the far- 
sighted way of planning into the electrical system 
the ability to expand economically. And it will 
show how to build power to grow into each part 
of the system, from the primary substation to the 
point of application at the load. 


In planning this program, we have sought the 
cooperation of all factors in the electrical industry. 
We hope our program will be paralleled by cam- 
paigns sponsored by manufacturers, by utilities, 
and by industrial groups. In the favorable climate 
created by this concerted effort, we count on power- 
service engineers everywhere to work with their 
managements to give American industry the power 
to grow that is so essential if we are to meet the 
challenge of the dynamic years ahead. 
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SAVE *3.00 OR MORE 
PER TON ON 
COAL COSTS...with 


KENNEDY Pulverized 
Coal Firing System 


KENNEDY PULVERIZERS PAY 


FOR THEMSELVES MANY TIMES 
OVER eee 


In utilizing low priced coals 


In low cost maintenance 


In producing superfine coal for 
fast combustion 


In availability ...over 99% 
In increased efficiency 
In maintaining a clean furnace 


In reducing losses out the smoke 
stack 


Specify Kennedy Pulverizers for your next boiler...buy 


Kennedy Pulverizers for your present boiler. Any boiler 
is a better boiler when fired with Kennedy Pulverizers. 


IT COSTS 


TO OWN 
Send For Engineering Data THE BEST! 


KENNEDY-VAN 


Manufacturing and Engineering Corporation » Two Park Avenue, New York 16, N.Y. + Factory: Danville, Pa. 
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LL OF THESE “FEATURES 
CARBON LOSSES LESS THAN 


FULLY 
PULVERIZED SUPERFINENE 5 


VERIZES ANY COAL BITUMINOUS, 
ANTHRACITE, FLUID COKE 


IRON, ACTUALLY AlDS IN PULVERI 


4% 


“AIR SWEPT TUBE MILL 
- Slow-speed ball mill for. perfect pulverization 
by air separation. Low-cost grinding of all — 
grades of coal regardless of hardness. Grind- 
_ ing balls can be added without shutting down. — 
Continuous year-to-year operation with better 
than 99% availability. Complete designs for — 
steam and coal installations. 


Cutaway drawing of Kennedy Pul- 

jerized Coal Firing System 
showing disc feeder, pulverizer, 
classifier, exha@uster, burner. Raw 
coal is delivered to disc feeder 
. and fed into tube mill. 


ARE YOU 
PROFITING FROM 
ALL THESE 
ADVANTAGES? 


Ap 
OPERATING AND MAINTENANCE COST 
85% TO 90% THROUGH 200 MESH 


YOUR FUEL COST $ “go down 


AMONG ihe many prominent 


users — Sutherland Paper with 13 


Unitherms and 48 Clarco Unit Heaters 


(suspended models for smaller area 


service) in its newest plant. 


Exclusive Feature 
saves you money 


= Clarage’s unique Syncrotherm Control 
; maintains uniform heating with relatively low 
temperature air in constant circulation. 

By-pass dampers control the amounts of air 

passing through and around heating coil. Result: 
better use of each BTU at lower cost. Investigate this 
and the other features of the Unitherm Unit 

Heater — available for steam or hot water operation, 
floor or ceiling installation, in a wide size range. Write 
for Catalog 1115. CLARAGE FAN COMPANY, 
Kalamazoo, Michigan. 


e dependable equipment for 


making air your servant 


@ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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ENGINEERING 
and MANAGEMENT 
SECTION SEPTEMBER 1956 


B G A SKROTZKI 
Associate Editor in Charge 


Growth is today’s biggest industrial fact. Gearing up for it 
rates No. 1 priority for power-service men, top management 


If your in-plant electrical system is typical, it’s pushed right 
now, hasn’‘t got what it takes to meet future demands 


That means a 2-part job for you: (1) planning power to grow 
into the electrical system on which production depends, and 
(2) convincing top management that a small investment now 
for expansion flexibility will pay off in the years ahead 


To help you plan PTG into every part of your electrical sys- 
tem, and to sell it topside, we launch here a major editorial 
program. First article: Why PTG is a must—now! 
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GROWTH: Everywhere you look 


it dominates the industrial scene 


Few engineers or management men are willing to try to describe exactly 
what the industrial world will be like in 1960, 1965 or 1970. But one thing 
all of us can be sure of—everything will be bigger. 

Right now our industrial output is more than twice what it was in 1940. 
And it promises to come close to doubling again by 1970. There just has 
never been anything like this economic machine of ours for sheer size, sheer 
power, sheer ability to produce millions of tons of products each year. 


Sturdy base for growth of the U.S. economy 
is the continuing population upsurge. Each 
24 hours the U.S. gains 7200 citizens. In 15 
years this will lift total population well over 
200 million, compared to today’s 168 million. 
Satisfying the wants of more people calls for 
more plants and equipment. 

This year and next, for example, American 
industry will dig into its pockets to the tune 
of $39 billion for expansion. Reporting these 
figures in the Ninth Annual McGraw-Hill Sur- 
vey of Business Plans for New Plants and 
Equipment, executives expressed doubt only 


Look at another facet of the growth picture: 
the great and seemingly unlimited market for 
‘consumer appliances. Think of the growth 
that occurs, direct and indirect, when a big 
new consumer product is put on the market. 
Example: 6000 television sets were produced 
in 1946; over 7 million a short seven years 
later. In those seven years, 65% of all Amer- 
ican families became owners of TV sets. Take 


Growth takes many forms: more peopie, more plants, more production 


about ability to get and install the materials 
and equipment needed. 

Looking beyond this year and next, fore- 
casters predict an increase of about 45% 
in industrial production by 1965, and of about 
75% by 1970. By 1970, the number of peo- 
ple working will grow, but hours worked each 
week will decline to an average of about 35. 
So total man-hours worked will rise only 
slightly. Big boost for the economy will come 
from continued gains in output per man- 
hour, a direct result of more machines and 
more power behind those machines. 


Growth thrives on the stimulus of new products and new technology 


air conditioning as another example: More 
and more people are coming to believe that 
there’s no more reason to be hot in summer 
than to be cold in winter. 

How do we keep up with the spiral of more 
people wanting more things? The answer 
lies in ever-increasing productivity—ever 
greater output per man-hour. Put another 
way, industry continues to devise new ways 
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of producing a maximum of goods with a 
minimum of people. In popular terminology, 
the word “automation” describes a major 
factor in this trend. 

No revolution begins at a precise moment 
of history. What does occur is a sudden 
awareness of a set of historical facts. So it 
is with automation. You might, for example, 
consider a loom developed in 1804 as the 
first “automated” machine. It followed in- 
structions on a punched card. 

Actually, in the past 25 years, just about 


It is probably fair to say that without elec- 
tricity these advances in production could 
not be accomplished. Electricity is an incom- 
parably convenient and versatile form of 
energy, as well as a part and parcel of most 
control systems that make automatic produc- 
tion possible. Small wonder then that today’s 
industrial plants demand ever more kwhr and 
ever larger and more complex distribution 
systems. 

The electrical system has come to be the 
cornerstone of modern production for a host 
of reasons. Motor drives have made it pos- 
sible to boost the power of production ma- 
chines for higher speeds and greater outputs. 


It is clear that increased productivity requires 
more kwhr per worker. Actually, the rate of 
increase in electrical usage will exceed the 
rate of increase in manufacturing output. 
Example: In 1956, some 21,150 kwhr were 
used per production worker. This is only the 
beginning. One dependable source sees kwhr 
per worker soaring to 36,000 by 1966, a 70% 
increase. Stacking this against an industrial 
increase of some 45% in the same period 
gives true significance to the importance of 
industrial electrical systems in the growth 
years ahead. 

This is clearly recognized by the electrical 
manufacturers surveyed by Power. One 
maker of distribution gear figures the total 
market for in-plant electrical equipment will 
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every industry has felt some impact of this 
“new” technology. It may have been more 
automated forms of materials handling, more 
automatic feeding, loading, production and 
inspection. An example of essentially auto- 
matic production is found in the modern oil 
refinery. With a full complement of controls 
and instruments, such a refinery with 12 men 
can do the same job as one with 800 men 
but lacking automatic control and instrumen- 
tation. It is from developments such as this 
that ever higher output per man-hour stems. 


Growth's lifeblood is electricity flowing through the arteries 
of industrial-plant distribution systems 


Without the convenience of motor drives, 
automated handling would be virtually im- 
possible. Electricity is the basis for higher 
lighting levels needed for better seeing, and 
for the controiled climate needed for many 
processes. And to a greater extent, in the 
future, industry will air condition for the 
production gains resulting from increased 
worker comfort. 

All these mean bigger industrial electrical 
systems. They also mean more complex and 
extensive systems. And as industry feels the 
continued impact of growth forces, its elec- 
trical systems must keep pace, must grow in 
capacity, flexibility and extent. 


Growth's challenge: To meet it economically, our in-plant electrical 
systems must have power to grow 


grow 50% by 1966. Based on 1955 dollars, 
this is a $560 million market, compared to 
$375 million next year. 

Utility companies, too, are preparing for 
the upsurge in industrial demand. Construc- 
tion of new central stations, transmission lines 
and distribution facilities aims at doubling 
capacity in the next ten years or less. 

The electrical equipment will be available, 
and so will the kwhr. That puts the challenge 
squarely up to industrial power-service men 
and their managements. If your in-plant 
electrical system is to keep pace with growing 
production, and do it at lowest cost, you need 
to start planning now for power to grow... 
electrically. 


Turn page for details on how PTG pays ot—p 
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The one electrical shortcoming shared by too 
many industrial plants, commercial buildings, 
hotels and institutions is undersizing: under- 
sized feeders, transformers, switchgear. Orig- 
inal layouts, adequate for their day, become 
outmoded as new loads creep in slowly. 

Load growth generally comes in small 
chunks: new motor here, new process there, 
better lighting throughout. As this growth 
occurs, the local utility usually keeps pace by 
beefing up its lines, thus upping available 
short circuit current. Load increases steadily, 
and one day you find yourself with an in- 
adequate electrical distribution system. 


Do you really save money by holding elec- 
trical design plans close to the load line? 
Sure, you'll save money at the start—on 
equipment, space, and labor. You can buy 
smaller breakers, transformers, cables. And 
if there’s no load growth, chances are you 
might get away with it. 

But let the load curve start climbing, as it’s 
bound to do. Then you're in trouble. Then 
you must face up to the real shortcomings 
of a system with no power to grow—a sys- 


tem with a PTG index of 1 (far right). What 


Is a PTG system expensive? No, but it will 
cost more initially than a “minimum” layout. 
Payoff for the few extra dollars you invest 
today comes later. 

Actually the main ingredient in a PTG 
system is far-sighted planning. You and your 
top management must have the vision to 
spend time now to gain future dividends. 

This means looking ahead with your top 
management fo gage the effects of future new 


_ THE PTG PAYOFF: You must plan now 


As time rolls by you get used to living with 
a third-rate electrical system—and the haz- 
ards build up. What hazards? Inadequate 
circuit breakers are probably the biggest. If 
they’re called on to open under a full short 
circuit, chances are they will blow apart. 
We’ve seen it happen. 

The short-sighted view taken by many 
plants can be summed up this way: “If the 
motors run and the circuit breakers hold in, 
why fuss?” Business men are, by nature, 
keenly appreciative of a dollar saved, so, many 
of them take a hold-the-fort attitude toward 
additional electrical expense simply because 


You could sit back until growth forces your hand. Revamping then may 


will it really cost to revamp such a system? 

We put this question to leading industrial 
and consulting engineers at our recent PTG 
Conference (photo, p 81). Most agreed that 
revamping a system planned without regard 
for future expansion costs 3 times what a 
carefully thought-out initial installation would 
have cost. 

Why 3 times? Chances are some equip- 
ment originally installed would have to be 
scrapped or sold. Then too, you're faced 
with the all-important problem of getting 


But look-ahead planning, plus a small additional investment today, 


products and production changes. The more 
info of this kind you have, the better your 
prospects for sizing up future loads. Do you 
provide capacity now for such loads? Hardly. 

The smart approach—the PTG way—uses 
data on future demands to permit planning 
a complete system to meet them. You then 
install only what is needed for present loads, 
but you have automatically provided the space 
for later expansion. And you've chosen pres- 
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to insure it 


they don’t know the full score. And we find, 
all too often, that little or no attempt is being 
made by plant-service engineers to sell top 
management on the urgency of looking ahead 
electrically. 

Here’s an angle, often overlooked: If you 
keep close check on your electrical mainte- 
nance costs, you'll find an inadequate system 
a real dollar waster. Figure how many dol- 
lars are lost in downtime alone when pro- 
duction men complain that motors are grunt- 
ing under load and starters won’t hold in. 
And when the electrical setup interferes with 
the production quota, you'll hear about it. 


well cost 3 times as much 


space for additional gear. This is often the 
biggest headache, especially if you have to 
take over production space in a “high real 
estate” section of the plant. 

And, even after you have the equipment 
and space problems licked, you still have to 
find a way to install the addition without in- 
terfering with plant production. 

On the other hand, if you have PTG, new 
equipment blends in with old, space has been 
provided for, and changes can be made 
quickly, without excessive downtime. 


is the economical answer 


ent equipment that will fit into the expanded 
distribution system. This latter factor will 
prove a real money saver in the years ahead. 

The forecasts you and your management 
make today about tomorrow won’t be exact— 
they can’t be. But by allowing for tomorrow in 
today’s planning you can’t help but make the 
actual later expansion job easier and cheaper. 
And that’s just what we'll be talking about in 
future articles of the PTG program. 


The PTG index and how to use it 


You may well look upon the load capability of an indus- 
trial electrical distribution system as being divided into 
two parts. First, the broad base that can handle present 
load plus any firm future loads; we call this segment the 
installed capacity. Beyond this is the power-to-grow area. 
We define the PTG area as the planned-for-capacity that 
can be economically provided and integrated into an 
existing system. Planned power-to-grow capacity divided 
by installed-capacity is what we call the PTC@ index. 


By tagging the installed-capacity as unity, the PTG 
index gives some measure of a system’s expansibility. 
Since PTG concerns itself with providing for growth the 
major ingredient is planning. The specific PTG index 
value illustrated above was selected simply to illustrate 
a point. Value best suited for your plant is something 
for you to decide based on the specific industry, growth- 
potential and other variables. 


Here’s an example. The Doe Manufacturing Co is 
building a new plant. A 2000-kva load is expected the 
first 12 months with another block of 2000 kva to be 
added shortly after the first operating-year. There are 
no firm plans for expansion beyond this point. But in 
light of growth-potential the power-service engineer plans 
for a possible ultimate of more than double the 4000-kva 
installed-capacity. But he doesn’t put in capacity for 
some 8000 kva; simply plans how such a load could be 
handled economically and integrated into the existing 
system, if and when growth warrants. There probably 
would be some added investment initially, possibly to 
provide greater IC in key-switchgear, more physical 
space for expansion, extra ducts, conduits. 


Major system components—transformers, switchgear, 
cables, circuit breakers—are added to the system as 
needed by carefully following a master ultimate plan. 
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FOR YOUR PTG PLANNING: 
We tapped the best brains of the industry 


An in-plant electrical system that has the 
power to grow will, of course, follow good 
current design, as summarized, for example, 
in “Today’s Electrical Practice” (Power, 
Oct 1953, pp 73-124). But these basic prin- 
ciples must be applied with a special eye to 
providing the flexibility needed for economi- 
cal expansion in the future. 

To bring together the latest and best think- 
ing on these special problems of planning for 
growth, we have been holding a series of 
meetings with leading engineers of industrial 
companies, consulting firms and electrical 
manufacturers. 

Detailed data gathered in these consulta- 


In future months, each article will 


In coming articles of this editorial program, 
we plant to explore each of the technical areas 
of the in-plant electrical system: primary sub- 
stations, primary distribution, secondary sub- 
stations, secondary distribution. In each of 
these areas, we'll look into the PTG angles in 
selecting and installing transformers, switch- 
gear, circuit breakers, fuses, relays, cable, 
duct, troughs, bus-duct, overhead lines, and 
other elements of the distribution system. 
Most articles in the series will follow a 3- 
part pattern. First will come a quick recap 
of what is considered good current design 
practice in the specific technical area being 
explored. Second part of each 3-part article 
will consider in detail the special problems 
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electrically 


tions will appear in the articles to follow. 
Right here, it might be interesting to sum- 
marize some general conclusions drawn from 
these PTG sessions. 

Most important is solid confirmation for 
our thinking that power to grow is imperative 
if industry is to take full advantage of the 
growth climate in coming years. If anything, 
the problem is more pressing in small and 
medium-sized plants. 

New loads, growing out of new products 
and processes, promise to make PTG even 
more vital than present forecasts indicate. 

And we heard endless confirmation of the 
high cost of neglecting PTG planning. 


bring you look-ahead thinking 


and solutions of power-to-grow design. The 
third part will present a case illustrating how 
forward-looking planning has been applied 
in an actual plant and how it has paid off. 

The need for power to grow will develop 
in all kinds of plants. We have already men- 
tioned that it may be most pressing in small 
and medium-size plants. For this reason, our 
articles will give special attention to their 
specific problems. 

We should make it clear also that PTG 
is important to commercial buildings, insti- 
tutions, and service establishments of all kinds. 
While we have talked here of the growth 
forces working to boost industrial produc- 
tion, the same forces bring commercial build- 
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PTG ENGINEERING CONFERENCE brought the editors together 
with top-flight industrial electrical engineers and con- 


on building PTG into new or modernized in-plant electrical systems 


ings and institutions face to face with similar 
growth problems. 

Technical problems, too, are similar in 
many ways. The modern commercial build- 
ing, for example, can be viewed as having an 
electrical system that differs from an indus- 
trial one mainly in the fact that it extends 
vertically rather than horizontally. Certainly, 
the thinking that helps build power to grow 
into industrial electrical systems will help to 
give service establishments the PTG they need. 

This editorial program, bringing together 
the best thinking of the electrical industry, 
will thus form a comprehensive guide to mod- 
ern electrical design, with flexibility and ex- 
pandability uppermost in mind. 


POWER 


Do you have an example of PTG? 


Examples of topnotch planning for power to grow 
will be included in future articles dealing with 
specific parts of the in-plant electrical system. Your 
new or modernized setup might well be. such an 
example. Size isn’t important and all types of 
plants—industrial, institutional or commercial— 
will be considered. So, if you believe the planning 
that went into your electrical system emphasized 
PTG, write directly to J J O'Connor, Managing 
Editor, Power, 330 W 42nd St, New York 36, N. Y. 
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TRANSFORMER AND COOLER arrangement for Eddystone Station has coolers in two banks and valves in interconnecting. pipes 


ew cooling hookup lets 
one transformer carry 
175% load in emergency 


Interconnected forced-oil cooling system for 
two main power transformers at Eddystone 
Station of Philadelphia Electric Co is so de- 
signed that all coolers can be connected to one 
transformer 


ENGINEERING AND MANAGEM 


> A NEW COOLING SysTEM will be used 
for the two main power transformers 
of Philadelpinia Electric Co’s new Ed- 
dystone Station. The system was de- 
signed by Allis-Chalmers Manufactur- 
ing Co as a new approach to the safe 
overloading of transformers. It will 
enable one transformer to carry a good 
chunk of normal load of both trans- 
formers continuously if the other is 
disconnected for maintenance or re- 
pair. Forced-oil cooling is employed 
with banks of heat exchangers mounted 
away from the transformer tanks. In- 
terconnecting pipes and valves make 
it possible to use all the heat exchang- 
ers to cool one of the transformers. 

The two transformers are paralleled 
on both sides. In order to remove either 
of the transformers it is necessary to 
dismantle a section of interconnecting 
bus. The transformer primaries are 
supplied from two generators connected 
in parallel. If one transformer is shut 
down, both generators feed the remain- 
ing transformer, and generator load is 
approximately normal. Each transform- 
er is rated at 200,000 kva for normal 
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Generator A 
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Transformer Transformer 
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Disconnect Disconnect 
switch switch 
Lightning Lightning 
arrestors Main orrestors 
= circuit 
breaker 


Power line 


ELECTRIC INTERCONNECTIONS of the two main power transformers 


permit removing one and letting both generators supply the other 


operation. When one transformer uses 
all the cooling it will carry 350,000 kva 
continuously. Delta-wye connection is 
employed to stepup voltage from gen- 
erated 19.8 kv to 145 ky for transmis- 
sion, 

Tentative arrangement, shown in ar- 
tist’s sketch on facing page, is with 
main power transformers at ends. Pri- 


mary bus from generators is intercon-, 


nected outside building. Coolers (heat 
exchangers) are located in two banks 
between transformers. Normally, each 
transformer will operate with adjacent 
bank of coolers, and with valves in 
lines between cooler banks closed. 
When it is necessary to remove one 
transformer from service the valves 
can be opened in the lines between 
the cooler banks and closed on the end 
from which the transformer is to be 
removed. Control cabinet is at center 
of arrangement. 

Cooling system has advantages that 
recommend its adoption by other in- 
stallations. The principal advantages 
are: 

1. If one transformer should fail, 


both generators would still share the 
load and full generating capacity could 
be utilized. Each transformer, in ef- 
fect, is a standby for the other even 
while carrying its normal load. This 
reduces the standby transformer ca- 
pacity required in the power plant. 

2. Provides continuous operation dur- 
ing the period required for repair of 
the faulty transformer. Although such 
failures are rare, when they occur, re- 
pair time is long, and transformers are 
out of service for months. 

3. Gives greater reliability to 3-phase 
transformer installations. Many engi- 
neers are reluctant to install 3-phase 
transformers instead of banks of single- 
phase units because a fault in one 
winding of the 3-phase transformer puts 
the entire transformer out of opera- 
tion. A spare, or standby transformer 
must be kept for a 3-phase transformer 
instead of for a lighter weight, less ex- 
pensive single-phase unit. With the 
new cooling system a normally active 
transformer is the standby and less idle 
equipment is needed to provide con- 
tinuity of service. 
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4. Makes practical the use of one 
set of lightning arrestors. (System in- 
stalled at Eddystone Station uses one 
set of lightning arrestors located be- 
tween the transformers). 

5. Lower costs than some alternative 
arrangements. As noted above, this sys- 
tem increases reliability of 3-phase 
transformers, recommending their use 
in place of more expensive single-phase 
banks. In other cases the “firm capac- 
ity” (capacity of the combination with 
one transformer removed from service) 
can be obtained more economically by 
an interconnected cooling system than 
with typical unit-cooled transformers. 

Safe overloading of transformers is 
a problem that is getting a lot of at- 
tention these days. Power-service en- 
gineers face task of maintaining serv- 
ice regardless of conditions arising from 
trouble or greatly increased demand. 
Size of power equipment has been stead- 
ily growing and maintaining continu- 
ous uncurtailed service with any piece 
of equipment shut down has become 
more difficult. General practice has 
been to have sufficiently large installed 
capacity so that the largest piece of 
installed equipment can be discon- 
nected without interrupting or limiting 
service. With larger equipment, stand- 
by units are more expensive. Another 
consideration is maintenance where 
again today’s larger units increase the 
shutdown problem. Maintenance shut- 
downs being of relatively short dura- 
tion do not ordinarily require as much 
standby capacity as breakdowns. By 
providing means for safe overloading 
of transformers, standby capacity can 
be built into units carrying normal 
operating loads. Safe overloading 
really means more effective cooling, 
such as the addition of fans to carry 
heat away from transformer radiators. 
The new cooling system is a promising 
solution to safe overloading. 
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1 Two 3-stage 300-hp 500-psig soot-blowing air compressors installed in a large 


industrial plant. 


Units of this type are popular in soot-blowing service today 


Picking compressors for air soot blowing 


®& Since 1945, use of compressed air, 
instead -of steam, has had a widespread 
increase for blowing soot from boiler 
tubes automatically. Air has many ad- 
vantages over steam, but during the 
era of manually operated blowers it was 
considered economically unsound be- 
cause manual operation required a 
large and expensive compressor. With 
the development of automatically con- 
trolled blowing and air storage at 
comparatively high pressure, the in- 
vestment in compression equipment has 
been greatly reduced. And as a result 
many steam plants have swung to air. 

Advantages of air. Either steam or 
air may be used for an automatic blow- 
ing system, but air has these outstand- 
ing advantages: (1) Lower-cost lower- 
pressure low - temperature - uninsulated 
piping may be employed to conduct air 
to the blowers. (2) Daily energy re- 
quirement for the air-operated system 
is considerably less than for an equiva- 
lent steam system. Result is lower 
plant fuel consumption. (3) Air is 
said to be a more effective medium be- 
cause of its greater density. (4) High- 
pressure steam remains in the closed 
boiler-turbine system, thereby reducing 
substantially the amount of makeup. 

In this article we will discuss the 
compression equipment for soot blow- 
ing in large industrial power plants 
and central generating stations. 

Air storage. Air is generally re- 
quired at the blowing nozzles at about 
200 psig. To insure a stable supply to 
the nozzles, a working receiver of about 
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100-cu-ft volume is maintained at 250 
psig and directly connected to the 
blowing equipment. 

Since the automatic system’s demand 
for air is intermittent and controlled, 
air storage at pressures from 350 to 
500 psig in separate tanks ahead of the 
working tank, makes it possible to size 
the compressor for the average air de- 
mand per cleaning cycle. Thereby, 
size and cost of compression equipment 
are reduced. An automatic reducing 
valve in the line between the storage 
and working receivers holds the 250- 
psig working pressure constant. Fig. 
2 shows a typical hookup of the com- 
plete compressor-receiver system. 

Sizing the compressor. The follow- 
ing example illustrates a method of 
determining compressor size and re- 
ceiver capacity: 

Example. An installation consists of 
three sizable boilers. Each is fitted 
with 20 air-puff-type blowers, which 
operate intermittently over a carefully 
timed and automatically controlled 
cycle. The boiler also has 10 retracting 
blowers which, to avoid overheating, 
must blow continuously when in the 
high-temperature zone. Determine the 
compressor size and receiver capacity. 

Solution. Each intermittent air-puff 
unit blows 10 times per cleaning cycle. 
Each blow, lasting one second, requires 
100 cu ft of free air. Therefore, the 
total free-air requirement of the 20 
puff-type blowers is 20,000 cu ft. Each 
of the 10 retractable blowers requires 
2500 cu ft per min (cfm) of free air 


for a sustained period of six minutes, 
totaling 150,000 cu ft free air. Thus, 
total air requirement is 170,000 cu ft 
per cleaning cycle per boiler. 

Each boiler is cleaned once every 
8-hour shift. Consequently, one boiler 
must be cleaned every 2.66 hours. Thus 
the average capacity required of con- 
tinously operating compressors is 170,- 
000 cu ft/(60 min X 2.66 hr) = 1065 
cfm of free air. 

Consider that a 500-psig storage sys- 
tem is desired. This system, with the 
compressor capacity, should be suffi- 
ciently large to meet the instantaneous 
air demands of the blowers without 
permitting pressure drop in the 250- 
psig working receiver to exceed a few 
pounds. Maximum sustained air re- 
quirement is the 250 cfm of each re- 
tractable blower. This is equivalent to 
15,000 cu ft of free air during the 6- 
min blowing period. During this pe- 
riod, the air compressor puts 6390 cu 
ft (= 1065 cfm X 6 min) of free air 
into the system. Thus the storage sys- 
tem must make available an extra 8610 
cu ft for the 6-min blowing period. 

Based on maintaining the pressure 
in the working receiver constant at 250 
psig and allowing the pressure in the 
high-pressure. receiver to drop to 250 
psig at constant temperature, required 
volume of the 500-psig storage system 
(assuming sea level) is: 
8610 cu ft free air + 
(514.7 psia/14.7 psia) (264.7 psia/ 
14.7 psia)] = 506 cu ft. 

If a 350-psig system were elected for 
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soot-blowing installation. 


Typical compressor and receiver arrangement 
Note the working 
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for an air compressor serving a 
receiver, used to feed blowers 


Photos and data courtesy of 
Compressed Air and Gas Institute 


$ f.0.b. monufocturer's plont 
= 
re 


8 


20 60 100 140 180 220 260 
Storage volume of one receiver, cu ft 


Approximote selling price of one re- 


ceiver, 


Approximate selling price of receiv- 
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1: Approximate selling price of large synchronous-motor-driven air compressors for scot-blowing service 


350-psig final discharge pressure 


500-psig final discharge p 


Piston displace- No. of compres- motor, price, Piston displce- No. of compres- motor, price, 
ment, sion stages p a ment, cfm? sion stages Pp yt 

730 2 175 $20,000 635 2 175 $19,600 

884 2 200 21,400 779 : 200 21,300 
(3-stage compression is normally recom- 
1070 2 230 24400 mended for ratings above 200 hp) 

686 3 200 21,900 

1300 3 300 31,000 1050 3 300 30,600 

1618 3 400 38,100 1488 3 400 37,800 


1Approximate selling price includes compressor complete with suitable 
intercooler(s) and an aftercooler, automatic compressor capacity control, 
metallic piston-rod packing, suitable air-intake filter, standard open 440-v 
3-ph 60-cycle unity power factor synchronous driving motor of indicated 
horsepower rating, suitable standard open motor-generator exciter set 
with starter and standard floor-mounted magnetic full-voltage synchronous- 


motor starter. Price is fob manufacturer’s plant. 


2For approximate free-air capacity (fac) of these compressors, use formula:— 
fac, cfm, at compressor suction conditions — piston displacement, cfm x 
volumetric efficiency, %. 
conditions and individual units. For average conditions it is 0.72 for 2-stage 
compression 350-psig final discharge pressure, 0.70 for 2-stage compres- 
sion 500-psig final discharge pressure and 0.79 for 3-stage compression 350- 


Volumetric efficiency varies with specific field 


or 500-psig final discharge pressure. 


2: Power required to compress air 


Final discha No. of compres- Bhp per 100 cfm 
pressure, ode sion stages of F free air 
350 2 33.0 
350 3 31.0 
500 2 38.5 
500 3 35.0 


the same conditions, the required stor- 
age volume would be: 

8610 — [ (364.7 psia/14.7 psia 

— (264.7 psia/14.7 psia) ] = 1266 cu ft. 
With such large storage volumes, the 
demands of the puff-type blowers are 
no problem. For example, a puff of 100 
cu ft in one second would decrease the 
air pressure of the 500-psig system cal- 
culated above less than one percent. 
If desired, the interval between puffs 
can be timed to permit the receiver to 
be restored to full pressure after each 
puff. Here, the time interval would be 


slightly less than five seconds. (The 
compressor pumps continuously at the 
17.75-cfs rate, even while the blower 
is operating.) 

Compressor and _ storage - receiver 
capacities as determined above are, of 
course, minimal. They should be in- 
creased reasonably to insure a con- 
servative system. Note that most of the 
larger plants spread the required com- 
pressor capacity over two or three du- 
plicate units, thereby guaranteeing a 
supply of air at all times. 

Selecting the pressure. In an actual 
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case, the manufacturer of blowing 
equipment can readily provide the air 
demand and its time cycle. Once this 
demand is established, the next step 
is to select the air-compressor plant. 
Fundamental to this selection is the 
decision on storage pressure. Note 
that most of the larger systems are de- 
signed to compress and store air at 
either 350 or 500 psig. Further, unless 
air is actually needed for a certain 
blowing application at a pressure in 
excess of 250 psig, the selection of 
storage pressure is predicated upon 
economics and operating preferences. 

Compression of a given quantity of 
air to 500 psig requires about 12 to 
17% more power than to 350 psig. 
Cost of the compressor and storage 
tanks per cu ft of air compressed and 
stored are also increased. However, 
these factors may be more than offset 
by the smaller compressors and receiv- 
ers made possible by choice of a 500- 
psig system. 

Table 1 and Fig. 3 are helpful in 
evaluating and selecting system pres- 
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AIR SOOT BLOWING continued 


Air soot blowers offer many advantages today 


sures. Table 1 gives approximate size 
and selling price of larger 2- and 3- 
stage compressors, specifically intended 
for soot-blowing service and propor- 
tioned to load driving motors of stand- 
ard ratings quite closely. Fig. 3 shows 
approximate cost of ASME Code air 
receivers designed for 350- and 500- 
psig actual operating pressures (safety- 
valve settings 10% higher). These 
prices include usual receiver fittings, 
such as safety valves, pressure gage, 
drain and inspection openings. Prices 
of such receivers may vary significantly 
throughout the country, so the curves 
should be used as conservative esti- 
mates. The working or ballast receiver, 
generally about 100 cu ft in volume, is 
designed for 250-psig operating pres- 
sure and sells for about $1000. 

Two or three stages? Another con- 
sideration in selecting compression 
equipment is the question of two vs 
three stages of compression. This ques- 
tion involves initial and operating costs 
and the operating temperatures of the 
cylinders. Costs are readily determi- 
nable. The relative initial costs of 2- 
and 3-stage compressors may be judged 
from Table 1. Average and approxi- 
mate power requirements, stated in 
brake-horsepower input to compressor 
crankshaft per 100 cfm of free air 
actually compressed and delivered, are 
summarized in Table 2 (sea-level ele- 
vation assumed). 

Cylinder operating temperatures are 
less tangible. Moderate operating and 
actual air-discharge temperatures are 
desirable since the lubricant performs 
better, thereby insuring longer life and 
lower maintenance. In addition, actual 
air-discharge temperatures lower than. 
the lubricating-oil flash point minimize 
the hazard of a fire or explosion in the 
air coolers or discharge-piping system. 

It is, of course, possible to calculate 
the theoretical or isentropic discharge 
temperature of a given compressor 
operating under specified conditions. 
However, the actual discharge tem- 
perature is more difficult to predict 
since many factors affect it, including 
cylinder diameter, rotative speed of the 
machine and many field variables like 
cooling-water temperature. The cylin- 
der diameter has considerable effect 
on actual temperature of air leaving 
the cylinder—the greater the diameter, 
the less effective the cylinder’s cooling 
jacket. 

Thus, in actual] practice we find a 
50-hp watercooled unit comfortably 
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compressing air from atmosphere to 
500 psig in two stages, whereas a 500- 
hp machine for the same conditions of 
service would require three stages to 
avoid excessive heating of cylinders 
and discharge air. Recommendations 
in Table 1 are conservative. For cer- 
tain motor ratings, both 2- and 3-stage 
units are available. In this range, se- 
lection depends largely on economics 
and preferences based on experience. 
Note that 2-stage units in sizes larger 
than those in Table 1 are not normally 
recommended for either 350- or 500- 
psig service. 

Installation. Referring to Fig. 2, 
the required compressor accessories 
and their arrangement are quite con- 
ventional except for the addition of the 
working receiver and the reducing valve 
between the storage and working re- 
ceivers. The usual advice applies to 
these accessories. A quality air filter 
should be used with large and direct 
piping between it and the cylinder. If 
the filter is outdoors have it fitted with 
weather hood or louvers to keep out 
rain and snow. The aftercooler should 
be as close as possible to the com- 
pressor discharge to minimize the 
length of hot-discharge piping. 

Receivers, which should be ASME 
Code constructed and inspected, should 
be piped so air flows through both 
storage and working receivers. It is 
poor practice to have an arrangement 
whereby a single pipe is connected 
from the main transmission line to the 
receiver so full air flow does not pass 
through the receiver. Besides these 
fairly routine considerations, certain 
points in installing and operating the 
soot-blower compressor deserve close 
attention. 

The compressor should be fitted with 
automatic capacity control to adjust 
machine output to air demand. If an- 
ticipated demand is quite constant and 
the compressors are selected to meet 
the demand with little excess capacity, 
simple constant-speed cylinder unload- 
ing control is probably sufficient. With 
this control, however, wide variations 
in demand could cause the compressor 
to run unloaded for long periods, thus 
wasting power. Such a condition war- 
rants automatic start-stop control. This 
causes the compressor to shut down 
when receivers are fully charged and 
to restart automatically when storage 
pressure begins to drop. 

A good and only slightly more ex- 
pensive arrangement is dual control, 
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which permits the operator to select 
either constant-speed cylinder unload- 
ing or start-stop operation. Both proc- 
esses are fully automatic. 

Cooling. Temperature of cooling 
water entering intercoolers and after- 
coolers should be kept as low as pos- 
sible—in intercoolers, to achieve maxi- 
mum condensation of water and oil 
vapors. Temperature of water entering 
the individual compressor cylinder, 
however, should be maintained about 
5 to 10 F above air temperature enter- 
ing the cylinders. This higher water 
temperature, which avoids condensa- 
tion of saturated air entering the 
higher stages of compression, does 
much to protect cylinder lubrication 
and lengthen compressor life. Liberal 
use of thermometers in air and water 
lines greatly assists operators in main- 
taining correct temperatures and check- 
ing daily operation of the unit. 

An excellent protective device is a 
thermostatic switch. Installed in the 
final air-discharge line at the outlet of 
the last compression stage, it is ar- 
ranged to sound an alarm or shut down 
the driving motor whenever discharge 
temperature becomes excessive. Such 
a device guards against cooling-water 
failure and malfunctioning of compres- 
sor valves. Thereby it protects against 
the possibility of scored cylinders and 
discharge-line fires. 

Adequate draining, of separators 
on intercoolers and aftercoolers and 
also of the receivers, is important. If 
condensate is allowed to accumulate in 
the intercooler separators, it may be 
pulled over into the higher stages of 
compression, washing away the lubri- 
cant and thus causing excessive cylin- 
der wear. An accumulation of con- 
densate and oil in the aftercooler sep- 
arators and receivers is to be avoided 
since it may lead to fires in the dis- 
charge system. Generally, intercoolers 
are fitted with automatic drain traps. 
The higher-pressure aftercoolers and 
receivers are either automatically or 
manually drained depending on their 
location and the preference of the pur- 
chaser. 

Likewise, the entire discharge-sys- 
tem piping should be designed to avoid 
loops and pockets where lubricating 
oil might accumulate. If such points 
are required, drains should be provided 
and these, too, should be opened pe- 
riodically. Occasional dismantling and 
cleaning of the discharge line between 
compressor and aftercooler is good 
practice. The discharge system should 
be carefully checked to make sure 
there are enough safety-relief valves. 
In addition to safety valves, some users 
like to fit the storage receivers with 
safety heads. 
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1—Some radiation hazards created by impurities in primary-system water 


Effect on accessibil- 


siidianials Tolerable Principal Activity per gram 
quantity’ Isotope Half-life, reached in 1044 neutron ity atter 
oz, approx formed approx radiation flux, d per sec, approx (externa 
Flux from welding electrode: — 
Colchom 10 or less Ca-49 8.5 min Brehmstrahlen 10° Substantial 
plus hard gamma Ps 
Fluorine 10 or less F-18 110 min 0.5 mev (an- 1910 Substantia 
nihilation 
10° Substantial 


Silicon 10 or less Si-31 


C-14 


Oil or grease from inadequately cleaned tools, gages, pumps, valves, etc 
Carbon 


2.8 hr 


5000 yr None 


Untreated water and g | dirt 

Sodium 1/20 Na-24 
Potassium 10 K-42 
Chlorine 10-100 Cl-34 


15 hr 2.76 mev? 
13 hr 1.5 mev 
33 min 3.2 mev? 


Unimportant 
10" Substantial 
10" Substantial 
10° Substantial 


Aluminum 10 Al-28 
Copper 1 Cu-64 
1 Cu-66 
Silver 1 Ag-108 
Ag-110 
Zinc 100 Zn-69 
Zn-71 
Cadmium 10 Cd-115 
Chromium, nickel, cobalt, 9 imp 


1Based on 4000-gal-capacity primary system. 


Note: This table does not indicate mechanical or corrosion problems that impurities may cause. 


Materials left after careless cleaning of primary systems. 


2.25 min 1.8 mev 

13 hr 1.35 mev 

4 min 1.05 mev 

2.3 min 0.6 mev 

27 days 0.6—0.7 mev 
13 he 0.45 mev 

2.2 min Brehmstrahlen 
2.3 days 0.3—0.5 mev 


tant as radiation hazards unless present in soluble salts. 


2Quite hard gamma radiation 


10 Substantial 
1013 Substantial 
10!2 Substantial 
Substantial 
1012 Substantial 
107 Unimportant 
108 Unimportant 
10" Substantial 


Effects listed relate to radiation problems only. 


Maintaining nuclear reactor plants: 


Conservative approach during construction avoids operating 


headaches later on. Both manufacturer's shop practice and 


b> SETTING CONSERVATIVE STANDARDS for 
any new project and later relaxing 
them as operating experience warrants 
is a prudent attitude. Erection con- 
tractors and their workmen usually ap- 
proach a job’s problems on the basis of 
their previous experience. 

Many of the nuclear-plant require- 
ments are new to a contractor so he 
should be thoroughly informed on the 
reasons for the special procedures 
specified. Let’s talk about some of 
these. 

Equipment inspection. For the next 
several years, much of the apparatus 
and materials for nuclear plants will 
be fabricated by manufacturers who 
have had little or no experience in this 
field. Even with detailed plans and 
specifications we find it difficult to ob- 
tain items completely satisfactory. 


Standard shop methods and quality- 
contro] satisfactory for conventional 


field-force methods must be geared to rigid specifications 
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equipment are not suitable for many 
nuclear-plant components. 

Later difficulties may be caused by 
failing to keep all components of an 
assembly absolutely clean—for exam- 
ple, sand in castings, machine chips 
and filings, oil films, foreign matter. 
Other troubles have been imperfect 
welds and weld materials, imperfect 
seating surfaces for metal gaskets and 
inaccurate machining for close-fitting 
parts. 

We find that a well-organized and 
trained inspection group saves both 
time and money by examining all equip- 
ment on arrival at the plant site as op- 
posed to storing the apparatus on re- 
ceipt and later discovering that it must 
be dismantled or returned to the sup- 
plier for repair. An engineer familiar 
with the components and working close- 
ly with the inspectors can determine 
component acceptability without dis- 
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mantling them. We do this by using 
boroscopes and mirrors on many of the 
more complicated components. 

Construction inspection. If plans 
and specifications are accurately de- 
tailed, one chief inspector (per shift) 
who knows the needs can supervise a 
group of inspectors experienced in con- 
ventional construction. 

A few well-organized lectures with 
illustrations and demonstrations will 
indoctrinate inspectors who will not 
eventually stay in plant operation. An 
intensive educational program for these 
men would probably not pay. 

If conditions permit, integrate future 
plant operating and maintenance per- 
sonnel into the inspection group. This 
strengthens the inspection force and 
gives the plant men first-hand knowl- 
edge of their equipment, adding val- 
uable background for later operation. 

Deviations from plans and specifica- 
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NUCLEAR REACTOR PLANTS continued 


tions, permissible on conventional jobs, 
are often unacceptable for nuclear 
plants. For example, substituting ma- 
terials of equal strength and general 
physical properties for those specified 
might cause trouble because the sub- 
stitute corrodes or erodes in high-tem- 
perature pure water, or might deterior- 
ate in a high-radiation flux. Of greater 
importance, radiation of the substitute 
might produce very long half-life iso- 
topes that would seriously hamper later 
accessibility or effluent disposal. 

Table 1 lists a few isotopes that can 
be formed in substitute materials con- 
taining the substances listed. This de- 
pends on the substances entering the 
coolant and being exposed in the reac- 
tor core. Construction plans and proc- 
ess specifications must be followed 
strictly with no substitution of mate- 
rials allowed or attempted. 

Rigid inspection should also be made 
of systems using magnetic amplifiers 
and other types of very sensitive in- 
strumentation, and control circuits 
operating on very low signal power. 
Electrical interference and signal pick- 
up becomes important in these circuits, 
so carefully designed shielding arrange- 
ments must be strictly observed for 
troublefree operation in the future. 

Cleanliness. Filters and_ strainers 
usually keep foreign material out of 
critical apparatus in conventional hy- 
draulic systems. Usually these cleaners 
cause no trouble in clearing a normal 
amount of foreign matter from a sys- 
tem and its components. 

Nuclear power plants use filters and 
strainers too. But the serious results 
of foreign matter, getting into a 
“canned pump,” cylinder-operated 
valve or the reactor core, make filters 
and strainers impractical in the pri- 
mary reactor loop. Instead, during con- 
struction, the loop must be kept com- 
pletely clean of all foreign matter in- 
cluding: grinding dust, weld splatter, 
slag, chips, dust, lint, paper, cloth and 
liquids. A large filter in the reactor 
vessel is used initially (and during re- 
fueling) to flush and filter the primary 
system before installing the fuel as- 
sembly. 

If the materials in Table 1, p 87, 
were left in the loop, and became 
radioactive, they would form “hot” 
spots wherever they lodged. They 
might eventually dissolve and be re- 
moved by the purification system, but 
this might take many months of opera- 
tion. Should material ledge in a low- 
flow area of cold “dead-end” pipe, it 
could only be removed by dismantling. 

Inaccessible system. Proper instal- 
lation is more important in a nuclear- 


plant than in a conventional one. In- 
accessibility of the primary system dur- 
ing operation means that all systems 
within the radiation shield must be 
run remotely. The plant must be shut 
down to make repairs within the shield. 

Special materials. On the whole, 
the erection contractor will be working 
with materials and processes generally 
known and used in other industries. 
However, a few of the very special 
materials and processes nuclear- 
plant erection are used only in a few 
highly specialized industries. The con- 
tractor should be told of any special 
materials and processes involved so 
that he can train his workmen to do the 
job properly. 

Maintenance practice. Experience has 
shown that maintenance can be done 
on a nuclear power plant without ab- 
normal risk to personnel and without 
undue time and cost, provided person- 
nel are thoroughly qualified. Even in 
the beginning of nuclear power plant 
operation we found that more than 
80% of nonroutine maintenance and 
repair items involved conventional 
equipment. Typical problems include 
common items, such as loose connec- 
tions, manufacturing errors, and for- 
eign matter in mechanical systems. 

Protection against radiation expos- 
ure complicates all service and main- 
tenance practices. As emphasized by 
Wagner in “Reactor Maintenance Prob- 
lems,” Electrical Engineering, March 
1955, p 221, many new techniques and 
special tools are being developed to 
assist in maintenance work where ra- 
dioactive materials are encountered. 

With proper shielding, no protective 
clothing is needed by personnel work- 
ing outside the shield, even with the 
plant running at capacity. Also, unless 
the area inside the shield has been 
contaminated by a coolant leak, main- 
tenance work can be done after shut- 
down without elaborate protective cloth- 
ing. 

Precautions against contamination 
must be taken when opening the cool- 
ant system. A workman entering the 
shielded area during a shutdown should 
wear shoe covers and coveralls that he 
removes and are collected as he leaves 
the area. This practice reduces the 
possibility of minute quantities of radio- 
active materials being transferred to 
critical areas, such as cafeterias, offices 
and other locations where there must 
be no contamination. 

Maintenance time. Table 2 outlines 
the estimated man-hours needed for 
maintenance of a 40-60-mw-heat rating 
reactor. Standard equipment associated 
with the primary plant, such as switch- 
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gear, valves and circulating pumps, are 
included as a group under the heading 
Standard Equipment. In general, the 
apparatus listed is peculiar to the nu- 
clear plant. Provisions for secondary 
steam plant maintenance are not in- 
cluded. 

Table 2 does not include such service 
personnel as the following: industrial- 
hygiene technicians, test engineers, 
clerical help, building janitors. The 
only personnel included are those ac- 
tually doing or supervising maintenance 
work. Based on these data, about 60,- 
000 man-hours per year would be needed 
for primary plant maintenance. This 
may be much in excess of the mainte- 
nance man-hours for steam generation 
in a conventional plant, but for the next 
few years the nuclear power plant will 
still be in the early development stages. 
As experience is gained, this time may 
be materially reduced. 

We will make no attempt to outline 
the requirements for a maintenance 
crew as there are too many variables 
that determine the basis of crew or- 
ganization. Some of the influencing 
factors include use of (1) outside main- 
tenance contractors (2) operating per- 
sonnel for maintenance work (3) union 
agreements covering maintenance work. 

Preventive maintenance should be 
conducted on a well-organized sched- 
ule to minimize operating failure. Dur- 
ing operation, certain components and 
auxiliary systems can be taken out of 
service for maintenance if the opera- 
tors can anticipate a situation and make 
appropriate adjustments. Practically 
all automatic and remotely controlled 
features of a plant can be transferred 
to manual control. This allows for 
maintenance work on bypassed units. 

Operating logs and trouble reports 
to predict nonroutine maintenance and 
repair work should be used extensively. 
For instance, reports of slow response 
of hydraulically operated components 
may indicate partly plugged strainers 
or filters, or a malfunctioning pilot 
valve. Certain abnormal conditions in 
the primary loop can often be detected 
by secondary indications or abnormal 
conditions in the auxiliary systems. 
Other adverse conditions like exces- 
sive pure-water leakage can be de- 
termined by increased level in leak- 
collecting flasks or increased charging 
requirements. Remote viewing devices 
permit visual inspection of primary 
apparatus within the shield. Loose 
equipment, discolored lagging or cable, 
water or steam leakage may be dis- 
covered while the plant runs. 

Many preventive maintenance prac- 
tices already well-known in conven- 
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tional plants can be used in nuclear 
plants. Cleanliness and good house- 
keeping are of utmost importance. An 
adequate preventive maintenance pro- 
gram for mechanical equipment: will, 
among other considerations, include: 
preventing leaks, keeping equipment 
clean, lubricating, adjusting and cal- 
ibrating apparatus. 

For electrical equipment, the pro- 
gram will cover: general cleanliness, 
proper adjustment and calibration of 
apparatus, high insulation resistance. 
Nuclear instrumentation components, 
in particular, need very high insulation 
resistances, up to 10! ohms. 

Repairs. Before taking any com- 
ponent out of service for maintenance, 
a previously prepared procedure should 
assure that associated systems and com- 
ponents will not be affected adversely. 
The maintenance procedure must pro- 
vide the workman with sufficient detail 
to enable him to work on the appara- 
tus and prevent him from causing 
trouble in other areas. For example, 
such a simple task as an electrician 
replacing a damaged switch can scram 
the reactor and shut the plant down if 
proper jumpers are not installed. 

For repairs inside the shielded area, 
care is taken to insure adequate pro- 
tection for the workmen. Before enter- 
ing the area, a survey must be made 
to determine the degree of air-borne 
contamination. With the reactor shut 
down, and with no coolant leaks, the 
area will ordinarily be safe for work 
without gloves or respirators. 

Even after a nominal coolant leak, 
the ventilation system will generally 
clear the atmosphere by the time the 
plant has cooled and mechanics are 
ready to work. Usually, external con- 
tamination from coolant leaks can be 
cleaned up by several wipings with 
clean, dry cloths. In a highly contami- 
nated area, it may be necessary to 
send workmen into the area to clean 
up in rotation. Sometimes, temporary 
shields may be needed to reduce am- 
bient radioactivity level. 

Cutting or grinding usually is needed 
to remove components from the sealed 
systems. Metal chips should be kept 
within the working area so they can 
be removed easily and completely. The 
work area should be intermittently or 
constantly monitored, depending on cir- 
cumstances. If the component being 
removed has been drained of primary 
water, the radioactivity probably will 
have decayed to a safe level by the 
time piping and mountings have been 
disassembled. 

The worst contamination problem 
arises during disassembly of a com- 
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System or component of 


2—Typical maintenance man-hour needs for pressurized-waler 
nuclear power plant? 


Man-hours for routine service and maintenance 


Daily | Weekly | Monthly| 3 mo | 6 mo | Yearly Remarks 
Canned motor pumps 1 Per pump, 
megger 
Positive-displacement- Per pump, 
type pumps 8 routine 
Cylinder-operated valves 100 | Note 1 
Solenoid-operated valves 60 | Note 2 
Manually operated valves 20 Note 3 
Relief valves 2 Note 4 
Filters and strainers 100 | Note 5 
Demineralizers 48 Per unit, 
recharging 
Reactor control system 8 16 100 500 1000 | Note 6 
Auxiliary controls 
and latramettetios 8 16 200 1500 2000 | Note 6 
nae monitoring 32 Note 6 
Control rod drive 
mechanism 500 | Note 7 
Rod-motor generator sets 2 Per set, 
Pressure transmitters, routine 
differential pressure cell 4 Note 8 
Valve position indicators 4 | Per unit, 
calibration 
Immersion heaters 8 Note 9 
Radiation monitoring 
system 8 Note 6 
Thermostats and couples 48 Adjust, replace 
Pressure gages 2 Per gage 
Pressure switches 2 Per switch 
Standard equipment 9000 Per gage 
Cleaning, painting 32 


Refueling operation and steam plant maintenance are not included. Table based on 24 


These valves are generally welded completely and no routine maintenance is needed. Based 
on 4- to 6-yr average valve life, 100 man-hours per valve per yr is allowed for replacement. 
For mechanical maintenance Note 1 applies here, but 50 man-hours per valve is allowed 


20 man-hours per valve per quarter is a weighted average. Some valves need no attention 
for over a year, but others require repacking, replacing of internals or complete replacing 


Testing. To date considerable repair and maintenance are needed on these valves, but valves 
applied to presently operating plants are complicated by requiring blowdown characteristics 
for submarine duty (variable backpressures). Relatively trouble-free valves should be available 


No routine maintenance is done on strainers and filters since backflushing should keep unit in 
running condition indefinitely. To date, occasional operating conditions have made it neces- 


500 man-hours per yr included as 


Per unit, no routine maintenance is needed. But instrumentation alignment sometimes calls 
Mechanical failures almost always result from operating 


Note 0: 
hr per day, 7 days per week operation. 
Note 1: 
Note 2: a 
for replacement and 10 man-hours for electrical work. 
Note 3: 
depending on use. 
Note 4: 
for surface ships and generating plants. 
Note 5: 
sary to replace or repair these units. 
Note 6; Routine maintenance and calibration. 
Note 7; Normally no maintenance needed between shutdowns. 
contingency for operating errors and incidents. 
Note 8: 
for “zeroing” the transmitter. 
errors. 
Note 9: Per bank; megger readings and replacement. 


ponent that has been in the system for 
a long time and has accumulated ra- 
dioactive corrosion products in its 
closely fitting parts and recesses. In 
such a case, every precaution for per- 
sonnel safety is used. The industrial 
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hygiene group should supervise each 
step of the disassembly procedure. 
The third and final part of this 
series will consider some of the special 
tools developed for nuclear-plant main- 
tenance—in a forthcoming issue. 
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safeguards are reliable 


@ When they are properly installed and maintained, flame-failure 


@ But there are limits to what they can do. They must be backed up 


by other safety interlocks, and they are no substitute for alert, well- 


What you can expect from today’s 
flame-failure safeguards 


Having gained wide acceptance on single-burner 
package boilers with full automatic controls, combus- 
tion safeguards are now finding a place on large multi- 
burner manually started units. 

The five letters that follow show where and how 
these devices are used to help reduce explosion haz- 
ards, and indicate future trends in development. 


Factory Mutual Engineering Div 


Approved flame-failure safeguards are definitely 
worthwhile. You can expect good service when an 
approved unit is properly installed, maintained and 
applied within the limits the manufacturer sets. 

The Approval Standards of the Factory Mutual 
Laboratories states that four seconds is the maximum 
permissible retard on responding to flame failure. 
There is no minimum response time, so almost instan- 
taneous action is acceptable. 

Formerly these standards had a 2-second minimum 
to avoid nuisance shutdowns from harmless flame 
variations. Faster response is now practical. 

The flame safeguard is only part of the system that 
shuts off fuel. The fuel safety shutoff valve’s closing 
time must also be added. Response time for approved 
valves must not exceed five seconds. 


trained operators. Here are five viewpoints on .. . 


Power's questions on combustion safeguards 


While many approved valves close almost instantly, 
certain slow-opening types require a few seconds. 

Minimum acceptable flame-safeguard response time 
depends on factors like electronic-circuit characteris- 
tics, relay inertia equipment susceptibility to shock 
or vibration, characteristics of burner. The fastest 
response time on approved safeguards that we know 
of is 0.8 seconds. 

For most installations there is no practical reason 
for requiring a built-in adjustment of response time. 
Where this might be desirable under unusual condi- 
tions, the design would have to prevent lengthening 
the response time to over four seconds. 

Proper maintenance is important. Follow manu-. 
facturer’s instructions. Also, check operation by sim- 
ulating flame failure. Test periodically to determine 
that the fuel safety shutoff valve closes tightly. 

Furnace fuel explosions.are caused by (1) flame fail- 
ure during normal operation (2) light-off attempts with 
insufficient purging of the combustion chamber, in- 
adequate or wrongly placed pilot or torch, overlong 
trial for ignition or repeated ignition attempts without 
purging. Other important causes are improper fuel-air 
ratio, too-low oil temperature or steam-atomizing pres- 
sure, leaking valves, improper soot blowing, etc. 

Flame failures nearly always occur while firing 
with only one burner at low ratings (below 30%) 


Back NovemsBer 1955, Power 
published a letter from F H Valentine 
of Cleveland, Ohio, giving his opinions 
on the cause of a boiler explosion at the 
Euclid Senior High School. One thing 
he mentioned was the need for instan- 
taneous and positive shutdown in a 
flame failure. 

Shortly afterward, another reader 
wrote in, suggesting that we look into 
the uses and scope of flame failure 
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safeguards available on the market to- 
day. 

We wrote insurance companies, boiler 
manufacturers and flame-failure safe- 
guard manufacturers to get their views. 
Our questions covered these points: 

Are flame-failure safeguards worth- 
while? What kind of service can you 
expect from them? What are the time- 
delay limits for effective action? 

Are flame failures the usual cause of 


furnace explosions, or is there some 
other cause or causes? Do explosions 
usually occur as often on boilers with 
flame-failure safeguards as on those not 
so equipped? Is it practical to make 
safeguards adjustable? What sort of 
maintenance is required? What other 
safety controls and interlocks are 
necessary? 

Pertinent comments on these ques- 
tions are printed above. 
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either for low loads or while warming up shortly after 
lighting off. Under these conditions furnace tempera- 
ture is below the prompt reignition temperature for 
the fuel. 

Other safeguards for minimizing fuel explosion haz- 
ard include interlocking the main safety shut-off valve 
with electrically driven draft fans, where continuous 
fan operation is necessary for proper combustion at 
all firing rates. Interlocking should require placing the 
induced draft fan in operation, then the forced draft 
fan, before shutoff valve can be opened. Failure of 
either fan should shut off and lock out the fuel. 

Oil-fired units also require thermometers for meas- 
uring oil preheat and pressure gages on the header 
supplying pressure- or steam-atomizing burners. 

Gas-fired multi-burner units need approved burner 
safety cocks and safety-control system to insure that 
burner cocks are closed before shutoff valve is opened. 

Explosions have occurred in equipment where the 
safeguards were properly installed and doing all that 
could be expected. An electronic safeguard cannot 
protect against poor air-fuel ratio and resulting flam- 
mable incomplete products of combustion while there 
is enough flame to actuate the sensing element. 

Combustible-gas analyzer controllers are now avail- 
able to protect against this hazard. Such equipment 
is also valuable for operating efficiency. 

Louis H Fianpers, Engineer, Standards Dept 


The Babcock & Wilcox Company 


At present, flame-failure safeguards are worthwhile 
if they definitely assist the boiler operator. But if 
they cause frequent shutdowns when no flame failure 
has occurred, they can make an operator nervous and 
cause him to make serious mistakes when relighting. 

Further, the most hazardous time in operating a 
boiler is while the burner is being ignited and the 
boiler brought up to load. So the less often the opera- 
tor does this, the less chance of an explosion. 

Our experience with more recent flame-failure safe- 
guards is quite satisfactory. The components seem 
rugged; their service life compares to other controls. 

Burner and furnace characteristics help determine 
the ‘limit of time delay for effective flame safeguard 
action. The most successful detectors “view” the 
flame. Photoelectric cells pick up the luminous part 
of the flame; photoconductive cells respond to infrared. 

If there should be a momentary dark spot in the 
flame in line of sight, you would not necessarily want 
fuel cut off. So the equipment needs some time delay. 
Perhaps two seconds is too long from a theoretical 
approach. But experience of the many units operating 
with this delay does not seem to bear this out. Future 
experience will tell whether time delay can be cut to 
one second or less and still be practical. 

Explosions while flame is being established on the 
burner have been almost eliminated on modern, water- 
tube packaged boilers. These units usually have a 
built-in ignitor system and a programing device that 
“proves” the pilot flame before admitting fuel to the 
main burner. Also, a limited time is permitted for 
igniting the main flame. All fuel is shut off if the 
main burner detector is not satisfied in this time. Auto- 
matic recycling is not allowed if the fuel cut-off occurs 
asa result of indicated flame failure. 
(Continued on page 92) 
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In brief: 


How flame safeguards work 


Combustion safeguards detect the presence or ab- 
sence of flame. In a flame failure they sound an alarm 
(if provided) and may automatically shut off fuel sup- 
ply to the burner being supervised. 

The principal types now used for industrial burners 
are the flame rod, photoelectric cell and lead-sulfide 
cell. All operate practically instantaneously. Other 
types of safeguards, actuated by radiant heat, thermal 
or thermocouple action, require more time for opera- 
tion. Usually, they are not considered responsive 
enough for industrial-size main burners. 


Flame-rod safeguards are suitable for main and 
pilot-burner gas flames. An electrode or rod of tem- 
perature-resistant material extends into the flame. 
The conductive property of the ionized gases in the 
flame permits a current flow that actuates relays 
through an electronic or electric circuit. The relays 
make or interrupt power to a safety shut-off valve. 

Electrode must be located so the pilot flame can- 
not cause a current in the circuit without providing 
prompt, reliable ignition for the main burner. 


Photoelectric safeguards are mounted outside the 
firebox and sighted on the flame being supervised. 
They depend on light from the flame striking a light- 
sensitive cell. When enough light intensity is present, 
current flows in the cell. This minute current is ampli- 
fied electronically, actuating relays to make or inter- 
rupt power on a fuel safety shutoff valve. 

This safeguard is suitable for highly radiant oil 
flames. It is not generally used on gas because properly 
proportioned gas flames are nonluminons. 


Lead-sulfide cell can be used on nonluminous gas 
flames and luminous flames of coal and oil. This cell 
operates on a “photoconductive” principle. Its elec- 
trical conductivity varies inversely with the amount 
of flame radiation received, and it is most sensitive 
to infrared waves. 

One commercial application uses the voltage varia- 
tions caused by passing a direct current through the 
varying resistance of the cell. These variations are 
amplified in an electronic circuit that accepts only 
voltages with a rapid and continuous pulsation from 
5 to 20 cps (the flicker frequency of a flame). 

The final detection instrument, therefore, will not 
register presence of a flame when the unit is actuated 
only by radiation from hot refractory. 
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FLAME FAILURE SAFEGUARDS continued 


The other two common causes of furnace explosions 
are flame failures and operation with over-rich fuel- 
air mixtures. Flame failure causes the vast majority 
of these explosions, but very few occur while unit 
operates normally at more than 25% of full output. 

All too often, furnace explosions occur on units 
with flame safeguards because an operator had diff- 
culty with the unit tripping out. Instead of trying to 
learn why, he bypasses the safeguard to get back into 
production. 

If the safeguard trips only once a year, an operator 
is more likely to search for the reason than if inter- 
ruptions occur almost daily. So I doubt that reaction 
time should be cut much below one second. 

We feel that, when boiler operators more generally 
adopt and accept flame-failure safeguards, the number 
of furnace explosions on units properly equipped will 
be much less than on those not so equipped. This has 
been true of our packaged boiler experience. 

We don’t think it is practical to make safeguards 
adjustable. This would invite trouble. 

Maintenance is nominal, as safeguard manufac- 
turers will note (below). We have received no serious 
complaint about the maintenance required. 

Other safety measures and interlocks to reduce the 
number of furnace explosions depend on the fuel. 
In general, we recommend a purge interlocok so firing 
equipment cannot be energized until mechanical-draft 
flow rate is high enough to rid the unit of unburned 
fuel products. After establishing air flow at the upper 
value, the interlock permits reducing it to a value 
safe for burner ignition. 

Mechanical-draft equipment should be interlocked 
so fan failure trips off the fuel. In general, pulverizer- 
fan shutdown should shut off mill and coal feeder; 
forced-draft-fan failure should trip out pulverizer and 
feeder; failure of the induced-draft fan should trip 
out the forced-draft fan and pulverizing equipment. 
This also holds for oil or gas. 

Oil- and gas-burning equipment should have a low 
fuel pressure alarm and interlock so reduction in 
fuel-supply pressure first gives operators a warning. 
Then if pressure drops dangerously, supply to the 
burners should be interrupted. If unit has flame-de- 
tecting equipment arranged to shut off fuel on flame 
failure, this interlock may be omitted. 

Another device that should gain popularity is the 
combustibles analyzer. It continually samples flue 
gas and indicates presence of combustible gas. It can 
be equipped with an interlock. No. present flame 
detector serves the same purpose of preventing flame 
from entering the furnace on light off, if a dangerous 
accumulation of combustible gas exists. Also, it shuts 
unit down should an over-rich mixture develop during 
firing. This is especially important on gas-fired boilers. 

In general, application of flame-failure safeguard 
equipment to single-burner, watercooled furnaces is 
a proven accomplishment. Application on multiburner 
units is just beginning to gain momentum. 

One problem is that unless detectors are aimed very 
carefully they may pick up the flame from a com- 
panion burner and be satisfied when flame from the 
burner they are supposed to supervise is out. 

In certain applications, completely satisfactory flame- 
safeguard installations can be made to boilers with 


Safeguards must shut off fuel fast in a 


not more than two vertical rows of burners and steam- 
ing capacities at least up to 100,000 lb per hr. 
A J Poote, N. Y. Staff Engineering Dept 


Bailey Meter Company 


Flame-failure safeguards are essential on single-burner 
installations firing oil or gas, with off-on operation 
and with modulation of fuel and air throughout the 
turn-down range of the burning equipment. 

We limit our application of flame-scanning equip- 
ment to a maximum of four burners per boiler. This 
facilitates locating detectors so they see only the burn- 
ers they serve. When a detector is applied to a burner 
handling more than one fuel type, sensitivity and 
location of the detector may not be suitable for each 
fuel used. Also, scanning the flame from individual 
burners without interference from adjacent ones may 
require designing burner and its arrangement to suit 
the scanning equipment rather than vice versa. 

Each burner monitored by a flame safeguard must 
have its own fuel shutoff valve and damper. If flame 
fails, safeguard should close that burner’s fuel and 
air supply. 

During the lighting period, flame safeguard must 
be bypassed until ignition is established. Fuel- and 
air-supply controls must be opened. This is done best 
by automatic ignition, and lighting by some type oi: 
burner-program control. 

If burners use hot instead of low-temperature air, 
ambient temperature around the safeguard equipment 
must be considered. The lead-sulfide type of flame 
detector is probably the best on the market for uni- 
versal use. 

Under ideal conditions, as, for example, with a sin- 
gle-burner packaged boiler, you can expect a year’s 
service without maintenance. But discrimination be- 
tween individual burners on a large multiburner unit 
using hot-air supply and firing pulverized coal might 
prove impractical regardless of amount of service. 

Time delay for light-off is necessarily greater than 
for shutdown. The fuel, length of fuel lines, and time 
to obtain a stable flame can easily take up to ten 
seconds or more. On natural gas, however, light-off 
time may be reduced to three or four seconds. 

For tripping burner out of service, a 2-second time 
delay has proven satisfactory. This represents the 
delay in tripping the sensitive relay, and does not 
mean time to trip relay, close fuel-supply valves, and 
empty lines of fuel. 

A one-second minimum is feasible. Faster tripping 
may cause too many false indications of flame failure. 

Insurance company records indicate that the most 
common cause of furnace explosions is improper light- 
off—igniting a burner in a furnace filled with com- 
bustibles. Furnace explosions can also occur without 
complete loss of ignition. 

Whether explosions happen as often on boilers with 
flame safeguards as on those not so equipped depends 
on what is included. Is the “safeguard” merely a 
signal light or alarm? Does it include automatic pro- 
graming, lighting and purging? No installation should 
be set up without proper purging equipment. 

Trip-out timing should not be an adjustment for 
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the operator. But it can be adjusted within certain 
limits by changing components in the circuit. 

Maintenance depends on equipment and operating 
conditions. Photoelectric and flame-rod units need 
more attention than lead-sulfide cells. 

Life of the electronic components in any unit is 
influenced by ambient conditions. Units in hot, dirty 
atmospheres need more maintenance than those in 
clean, cool atmospheres. 

H P Lewis, Staff Engineer 


Minneapolis-Honeywell 
Regulator Company 


Flame-failure safeguards are definitely worthwhile. 
With the widely accepted sequencing of proving a pilot 
before opening the main fuel valve, then checking the 
main flame during the running cycle, and providing 
immediate burner shutdown on flame failure, elec- 
tronic flame safeguards unquestionably provide the 
gas- and oil-burner industry with a tremendous safety 
advance. 

There are several variations to this basic sequence, 
like pre- purge timing, post-purge timing and, on 
some burners, returning the ignition immediately after 
a flame failure to attempt re-establishment of the 
pilot or main flame. 

With periodic maintenance, satisfactory operation 
should be assured for years. Since the introduction 
of electronic safeguards, many improvements have 
been made in circuitry, electronic components and 
flame sensing. Typical circuitry improvements include 
addition of the automatic component check at the end 
of each firing cycle and, more recently, component 
check following each power failure, no matter how 
long or short the interruption. 

Where burners operate continuously, shut down 
periodically to check safeguard response, and to check 
for component failure that could simulate a flame. 
These cannot be checked during the running cycle. 

Response timing to a flame failure must prevent 
nuisance shutdowns, yet shut down a unit safely. If 
ignition is returned following flame failure, this should 
be done as fast as possible. Here we have recom- 
mended 0.8-second response timing. 

To avoid nuisance shutdowns in momentary flame 
variations, we recommend a two-to-four second re- 
sponse. Requirements of the approval boilers—Under- 
writers’ Laboratories and Factory Mutual—temper our 
recommendations. Until recently, Factory Mutual 
favored two-to-four second response. Recently, on 
some larger burner installations, they have accepted 
0.8 second. 

Reducing the 0.8-second response timing is possible; 
but this would undoubtedly increase out of proportion 
the nuisance shutdowns. 

Let’s consider shutdown time in another light. For 
any given installation, divide hourly fuel consumption 
by 3600 to get fuel flow per second. Add the amount 
of air required for a combustible mixture. This gives 
you the amount of combustible mixture that would 
be introduced into the combustion chamber if the re- 
sponse time to a flame failure were one second. Could 


flame failure, yet avoid nuisance shutdowns 
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that amount of combustible mixture create a hazard? 

Today, manufacturers of certain large burners are 
considering eliminating the post-purge cycle. The 
thought here is that if flame failure resulted from 
improper fuel-air ratio, adding air in the purging 
cycle might create a hazard. as 

As Factory Mutual’s records indicate, the majority 
of furnace explosions occur during light off, with 
flame failure during the running cycle less frequent. 
Burner type and efficiency, fuel, type of maintenance 
on burners and boiler can all be factors. 

We do not believe the approval bodies would favor 
adjustable response timing. This would allow tamper- 
ing. Adjustments for one condition wouldn’t neces- 
sarily apply to all other conditions. 

Normal periodic maintenance consists mainly of 
these checks: (1) Inspect the contacts; be sure dust 
and dirt don’t affect operation. (2) See that flame- 
sensing devices are in good condition and in proper 
location to supervise the flame. (3) Turn off the main 
fuel supply during normal burner operation to check 
the response timing to flame failure. (4) Replace 
vacuum tubes as required. 

Perhaps equally as important is providing the opera- 
tor adequate instructions for restarting the burner fol- 
lowing any safety shutdown. 

C E Swanson, Market Manager 


Electronics Corporation of America 


Flame failure safeguards’ value to users of fuel burn- 
ing equipment cannot be denied. But they must be 
intelligently applied, installed and maintained, fol- 
lowing burner and control manufacturers’ advice. 

We recommend maintenance at scheduled intervals, 
following a specific routine. Keep contacts free of 
foreign material; check vacuum tubes and replace as 
necessary. Check that scanner still adequately views 
pilot and main flame, and that lockout switch and 
response time to flame failure have not varied. 

Nominal two to four second safeguard response is 
satisfactory for most applications. Furnishing shorter 
response timing only to build up a history of nuisance 
shutdowns caused by harmless flame fluctuations is not 
good. Conversely, timing should not approach four sec- 
onds if shorter response satisfies safety requirements 
yet avoids nuisance shutdowns. In some cases, response 
timing of about one second is possible, even desirable. 

We have no evidence that response timings of small 
fractions of one second are advantageous on present 
fuel burners. We are also acutely aware of the diffi- 
culty in designing timing circuitry shorter than %4 
second. The additional expense is sobering. Field 
demand and our own experience will guide us until 
future trends forecast change. 

We can see no practical reason for incorporating 
variable response timing in our equipment. The oper- 
ator would probably adjust toward the maximum pro- 
vided, to avoid nuisance shutdown. 

In our experience, proper use of modern flame fail- 
ure safeguard equipment restricts development of 
conditions that have been found responsible for about 
80% of combustion explosions. 

G E Linn, Manager, Field Engineering 
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THERMO REFRESHER NO. 2 


Hot gas 


Solid wall 


Coo/ gas 


1 Kinetic energy of hot gas molecules, left, decreases as they slam into wall molecules. Wall 
molecules pass along energy as bigger vibration to neighbors, then on to cool-gas molecules 


Last month we built up some ideas about the basic nature of 
energy and how it is related to mechanical work. Now let’s 
dig into heat energy, pressure and simple gas laws so we will 


understand how both... 


By BG A SKROTZKI, Associate Editor 


Heat and pressure affect gas behavior 


>In Part 1 we learned about the 
potential and kinetic forms of mechan- 
ical energy and how they are paral- 
leled in molecular form to be known 
as internal energy. Mechanical work 
we defined exactly and showed it to be 
a form of transferring energy from one 
body to another. 

Heat. When we mention heat in 
everyday living, we all understand what 
is meant. Perhaps the most common 
example would be heating a room by 
a steam radiator. Ordinarily we say 
the steam in the radiator has heat. In 
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thermo, we are more precise and say 
the steam has internal energy. 

This may seem a rather fussy dis- 
tinction, but there’s a good reason for 
it. In thermo, heat means the action 
of transferring internal energy from 
one body to another. Then if we say 
the steam heats the air in the room, 
that’s technically correct. The air’s in- 
ternal energy is being raised by the 
internal energy disappearing from the 
steam. 

Heat transfer. Let’s use our imag- 
inary molecular picture to explain just 
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how heat acts. Take an example of a 
closed tank divided in half by a thin 
wall. One half holds a hot gas and 
the other a relatively cool gas, Fig. 1. 
Hot-gas temperature equals ¢, and cold- 
gas equals fo. 

The hot-gas molecules with their 
internal energy rush around at great 
speed, colliding with each other, the 
walls of the tank and the dividing wall. 
Whenever a hot-gas molecule hits a 
wall molecule, the latter absorbs some 
of the kinetic energy by vibrating 
faster, or bouncing around in all di- 
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2 Part of gas internal energy flows to 

water and steam in drum by heat 
transfer. Steam flowing from drum en- 
ters cylinder and gives up part of its in- 
ternal energy in doing mechanical work 
to push the piston to the right 


Pressure P exerted by air molecules forces liquid up tube 4 
that has perfect vacuum at top; h measures air pressure 
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Tube cross section 


<> | 


Gas pressure Tube section 
internally, tends to 
otmospheric round out 
pressure with higher 
externally internal 


pressures 


Atmospheric 
pressure 


| Gas 
pressure 


Pressures may be measured by deflection d of bourdon tube 
or by manometer differential h. Latter is for low pressure 


rections. The gas molecule rebounds 
with reduced speed because it gave up 
some of its kinetic energy to the wall 
molecule. 

Increased movement or bouncing of 
the outer wall molecule makes it push 
and pull on its neighbors through the 
mutual attracting and repulsing forces 
they exert on each other. This makes 
the outer wall molecule do work on 
the other wall molecules and so give 
up some of its kinetic internal energy 
gain to the others. This action continues 
through the depth of the wall so that 
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soon the outer wall molecule exposed 
to the cool gas begins to vibrate faster. 
In this way the wall molecules pass 
the internal energy along from the hot 
side to the cold side. Each, in turn, 
loses some as it shares what it gains 
with its cooler neighbors. 

As the hot-gas molecules continue 
hitting the outer wall molecules, how- 
ever, the supply of internal energy 
keeps coming to the wall. So we have 
a condition set up as shown in Fig. 1. 
The wall molecules successively have 
lower internal energy, which we meas- 
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ure as a drop in temperature through 
the wall from the hot side to the cool 
side. The rate of temperature drop 
through the wall depends on whether 
the material is a heat conductor or in- 
sulator. 

Now let’s study what happens be- 
tween the wall and the cold-gas mole- 
cules. The outer wall molecules on 
the cold-gas side begin vibrating faster 
as they pick up energy from the in- 
terior molecules. The cold-gas mole- 
cules are rushing around colliding 
with each other and the wall, but at 
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A Boyle’s law may be demonstrated by trapping air in closed 
end of manometer and varying pressure, keeping T, steady 


a slower rate than the hot-gas mole- 
cules. Whenever a cold-gas molecule 
collides with a wall molecule, the wall 
molecule acts like a baseball bat and 
sends the gas molecule (baseball) re- 
bounding with increased speed—that 
is, more kinetic energy. In this way, 
the wall molecule gives up some of its 
internal energy to the gas molecule. 

So there’s the continuous process, 
the hot-gas molecules give up internal 
energy to the wall molecules, which 
share it among themselves and pass 
most of it on to the cold-gas molecules. 
As we said, this is heating—the trans- 
ferring of internal energy from one 
body to another. 

Traveling energy. Let’s get squared 
away on terms. Heat we now recognize 
as the transfer of internal energy; so 
heat might be called traveling energy. 
Work also falls into this class for 
mechanical energy; it is the transfer of 
potential or kinetic energy from one 
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hit half os frequently, 
produce half pressure -----~~ 
3 
cover twice the area, 
produce half pressure —----~ : 
4 


Pressure-volume relation of Boyle’s law shows 
that the pressure drops while volume rises 


(a) 


body to another. When this is clear 
to us, we realize that a substance or 
body doesn’t contain heat or work in 
the sense that it has internal energy 
or mechanical energy. 

In thermo, we consider work and 
heat as the main two methods of adding 
or subtracting energy from a system or 
body. You would rightly add heat and 
nuclear radiation, fission and fusion 
as other ways of transferring energy, 
but they need only be considered for 
special cases. Work concerns move- 
ment and position of a body in relation 
to a system of bodies. Heat deals with 
changes in internal condition of the 
body’s molecular energy—that is, posi- 
tion and movement of its molecules. 

Energy changes. Fig. 2 shows the 
basic processes in a simplified power 
plant. Here a waste-heat boiler passes 
waste gas through its firetubes. Some 
internal energy of the gas transfers 
as heat through the tube walls to the 
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Single volume 


Double volume 
(b) 


Simplified molecular picture of gas explains why pressure 
falls when volume increases and temperature stays steady 


water and steam in the drum. Steam 
carrying internal energy flows in to 
the engine. Here the steam pushes out 
the piston. The steam exerting a force 
on the piston and moving it does me- 
chanical work by giving up part of its 
internal energy. At the end of the 
piston stroke the steam leaves the cyl- 
inder, carrying along its remaining in- 
ternal energy. 

Let’s review what happened here. 
The waste gas gives up some internal 
energy in the boiler. This energy 
passes as heat into the water and 
steam. This heat raises the internal 
energy of the water to boil it off to 
steam. Steam flows to the engine and 
gives up part of its internal energy to 
do work on the pision With its internal 
energy reduced by amount of work 
done, steam exhausts from the engine. 

Notice that these were all changes 
in internal energy. Never do we run 
into a situation where a body or sub- 
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stance gives up all its energy. This 
boils down to always figuring heat and 
work from differences in energy, before 
and after. 

Pressure. Because of their internal 
kinetic energy, gas and vapor mole- 
cules fly around in space. They “fill” 
any container that holds them. After 
they collide with each other and the 
walls of the container, they rebound, 
going off in new directions. In this 
way they exchange energy with each 
other and the wall molecules. For a 
perfectly insulated container, the total 
energy in the gas stays constant. 

As the gas molecules hit the walls 
they exert forces that try to push the 
walls outward. There are billions of 
gas molecules in a cubic inch of gas, 
like air, and they collide billions of 
times a second with a very small area 
of the wall. All these individual im- 
pacts add up to what we sense as a 
steady pressure on the container walls. 
If we can measure the total force F 
exerted on a wall with an area A, we 
figure the pressure P as: 

P=F/A 
When F is in lb and A in sq ft, the 
pressure P is in lb per sq ft, psf. 

First let us get acquainted with the 
meaning of atmospheric pressure— 
we're always going to be concerned 
with it in thermo. Fig. 3 shows the 
elements of a barometer. Taking a 
closed-end tube and completely filling 
it with a liquid, say mercury as in a, 
stop the open end with a finger. Then 
turning it with open end down, im- 
merse it in a dish of mercury. When 
you remove your finger some of the 
mercury runs out of the tube into the 
dish and the level falls from the closed 
end of the tube, Fig. 3 b. But most of 
the mercury stays in the tube. The 
height A is about 30 inches. 

This is one way of measuring our 
atmospheric pressure. Inside the tube 
above the mercury level there is a 
perfect vacuum. (Actually there is 
a slight amount of mercury vapor, but 
it exerts such a slight pressure that 
we can ignore it.) Air molecules col- 
lide with the surface of the mercury 
in the open dish, creating a force or 
pressure that pushes the liquid mer- 
cury into every unoccupied crevice and 
cavity. There’s nothing in the upper 
end of the tube (no opposing pres- 
sure) so the mercury gets pushed up 
into the tube until the weight of the 
mercury column hh balances the pres- 
sure of the air. 

Now don’t be misled. The size of 
the mercury surface exposed to atmos- 
pheric pressure P has no bearing on 
height h. We'll get the same height 
(reading) for a U-tube barometer as 
in Fig. 3c. Here we see more clearly 


that the weight of the mercury in col- 
umn fA is counter-balanced only by 
pressure P of the air on the open end. 

The standard barometer or baromet- 
ric pressure is 29.9213 in. Hg when 
the mercury is at a temperature of 
32 F. We could use any liquid for 
our barometer—for instance, water. 
Our standard barometer in terms of 
water is 33.932 ft H.O when the water 
is at 60 F. Note the great difference 
in height. This is easy to understand 
when we realize that mercury weighs 
13.595 times as much as water. 

But we were speaking of pressures 
in terms of psf and then switched to 
heights of liquid columns. How are 
they related? 

First, we must know that water at 60 
F weighs 62.37 lb per cu ft. Since 
a height of 33.93 ft of water counter- 
balances standard atmospheric pres- 
sure, a column with cross-sectional area 
of 1 sq ft and height of 33.93 ft exerts 
a pressure at its base of: 

33.93 X 62.37 = 2116 psf and so 
atmospheric pressure = 2116 psf 

While the psf unit must be used in 
many thermo relations, as we'll find 
later, it’s customary to express pres- 
sures in terms of lb per sq in., psi. All 
we need to remember is that there are 
144 sq in. in one sq ft. Then: 

Atmospheric pressure 

= 2116/144 = 14.7 psi 

The more exact value is 14.696 psi, 
but 14.7 is close enough for most of 
our calculations. 

Gage vs absolute. Most of our pres- 
sure gages compare the pressure of 
gas or vapor against the pressure of 
air in our atmosphere. When meas- 
ured this way, the pressure is called 
gage pressure and the units are psi 
gage (psig) or psf gage (psfg). When 
a gas has the same pressure as atmos- 
pheric air its gage pressure is zero 
—that is, 0 psig or 0 psfg. 

Molecules of our air, however, 
bounce around rapidly and produce a 
pressure, even though we say atmos- 
pheric pressure is 0 psig. Pressure can 
be truly zero only when there are no 
molecules to hit a wall. This is done 
only by removing all the molecules 
from a container and creating a per- 
fect vacuum. By comparing our at- 
mosphere with a perfect vacuum we 
find it has an average absolute pres- 
sure of 14.7 psi absolute (psia.). 

To find the true or absolute pressure 
of a gas or vapor we must add 14.7 
psi to the pressure as read by a gage: 

psia = 14.7 + psig 
psfa = 2116 + psfg 

Pressure gages. We usually meas- 
ure pressures with a bourdon tube or 
manometer, Fig. 4. The bourdon tube, 
which has a flattened cross section, is 
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closed at one end. The other end con- 
nects to the region where we want to 
measure the pressure. The gas or 
vapor being measured acts on the in- 
side tube surface and tries to force the 
tube into a circular cross section. The 
gas or vapor does this against the 
stresses in the tube and the pressure 
of the air trying to collapse the tube. 

The change in cross-section shape 
makes the tube try to straighten out. 
This deflects the free end of the tube 
through the distance d, Fig. 4. Deflec- 
tion d measures pressure difference be- 
tween gas in the tank and air of the 
atmosphere. Ordinarily the end of the 
tube links to an indicating hand sweep- 
ing over a graduated dial, and pres- 
sure can be read directly in psig. 

In the manometer, Fig. 4, atmos- 
pheric pressure acts on the surface of 
the liquid in the open leg and the gas 
pressure acts on the surface of the 
liquid in the leg connected to the tank. 
Gas pressures higher than atmospheric 
push the liquid so it stands higher by 
distance h in the open leg. Then sum 
of liquid weight (in A) and air pres- 
sure just balance the gas pressure. 

If the gas pressure is lower than 
atmospheric, the liquid stands higher 
in the connected leg, so that A plus gas 
pressure just balances atmospheric. 
Here h shows how much below atmos- 
pheric the gas pressure is. For this 
case we regard h as a negative number 
and add it to atmospheric to get the 
absolute pressure. 

If the liquid is water, the height h 
in Fig. 4 would be 27.71 in. for a pres- 
sure of 1 psi. If the liquid is mercury, 
we find that 2.036 in. Hg equals 1 psi, 
or inversely, 1 in. Hg = 0.4912 psi. 

Example: Manometer connected to 
a gas tank shows the mercury in the 
connected leg to be 1.5 in. higher than 
in the open leg. If the barometer reads 
30.25 in. Hg, what is the absolute gas 
pressure in in. Hg abs and in psia? 

Solution: Absolute gas pressure in 
the tank (note 1.5 is a negative num- 
ber) 
= 30.25 — 1.50 = 28.75 in. Hg abs 
In terms of psia, this 
= 28.75 x 0.4912 = 14.10 psia. 

In solving this sort of problem re- 
member that barometric pressure varies 
continuously. Then if the gas absolute 
pressure in the tank remains constant, 
the manometer reading A varies with 
the barometer reading. 

Boyle’s law. To understand thermo 
we must know how gases behave. We 
can test one of the fundamental laws 
by the simple apparatus in Fig. 5. We 
need a manometer with a short sealed 
end, and an open leg of long length. 
The sealed end that’s graduated has 
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Nuclear notes 


By B G A SKROTZKI, Associate Editor 


Fast neutron breeder reactor power plant of Power Reactor Development Company has 
been granted a conditional construction permit by the AEC. The 100-mw plant 
will be built near Monroe, Michigan at a cost of $40.5 million, as a part of the AEC 
Power Demonstration Reactor Program. The 26-member company includes the 
Detroit Edison Co which will use the power generated. Plant will start late 1959 
or sometime during 1960. AEC has allocated 3929 kilograms of contained U-235 
for the 25-year license period. This is net, a total of 38,805 kg will be transferred 
from AEC to PRDC and a total of 34,876 kg in scrap and spent fuel will be returned 
to AEC by PRDC. The reactor will be liquid-metal cooled. 


Boiling Reactor Experiment No. 3 (Borax-3) was shut down in April after running for 
six months at the National Reactor Testing Station, Arco, Idaho. The unit had 
run at design temperature and generated about 2000-kw electricity. A second core 
of oxide fuel elements will be used in continuing the experiment as Borax-4. 


Waste disposal progress has been given a lift at Argonne National Laboratory. Spraying 
radioactive waste solutions of aluminum nitrate into a heated, air-fluidized bed of 
aluminum oxide evaporates the water and converts the aluminum nitrate into alu- 
minum oxide. The nonvolatile radioactive materials remain in the oxide. The oxide 
has a much smaller volume than the original solution, and can be stored without 
worry about its corroding through a container. 


Latest information on Nautilus operation— submarine has sailed over 50,000 miles on its 


original fuel charge during last year and a half. Ship has run submerged for over 
20,000 miles during this period. 


Electric power direct from fusion may be possible according to Dr A Bishop of AEC Re- 
search Division. In a deuteron-deuteron reaction more than two-thirds of the energy 
released appears as charged particles. These will not be able to escape from the elec- 
tromagnetic field confining them. The resulting interaction may generate electric 
power directly. To maintain a D-D reaction the materials must be heated to and 
kept at about 400 million degrees. Only a minute amount of fuel would be in the 
reactor chamber at any one time. 


Elaborate underwater laboratory at Hanford atomic plant will enable examining highly 
radioactive uranium metal. Water 11 to 17 ft deep absorbs the radiation and pro- 
tects research personnel. From walkways atop the 200,000-gallon shielding reser- 
voir the researchers remotely manipulate the irradiated uranium rods sheathed in 
aluminum. Novel underwater equipment cleans the metal, weighs it, photographs it, 
examines it by miscroscope, measures the radioactivity, dimensions and average 
uranium grain size. General Electric runs the Hanford plant. 


Nuclear meetings in Philadelphia will be held March 11-15, 1957 at Convention Hall 
under sponsorship of Engineers Joint Council and 15 other engineering and scien- 
tific societies. This includes the Annual Atomic Exposition of the AIChE. The Na- 
tional Industrial Conference Board will hold its fifth conference on atomic energy 
on March 14-15, 1957 at the Benjamin Franklin Hotel and Convention Hall. 


“Biological Effects of Atomic Radiation” has been issued by National Academy of Sci- 
ences, Washington, D.C. This contains committee reports on: genetics, pathology, 
meteorology, oceanography, agriculture and radioactive wastes. 
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Freon-12 saturated vapor, 
pressure drop in 


Type L copper tubing 


n 


bm WHEN you PIPE uP refrig- 
erating systems that use sat- 
urated Freon-12 flowing 
through Type L copper tubing, 
this chart will speed up the 
right size selection. All you 
need is (1) vapor pressure 
(2) vapor flow (3) allowable 
pressure drop per 100 ft. Ex- 
ample below shows how to 
use the chart: 

Example: Freon-12 vapor at 
50 psia flows through 15¢-in. 
OD Type L copper tubing at 
rate of 24 lb per min. Find 
pressure drop per 100 ft. 

Connect 50 psia on scale A 
with 15 in. on scale D, using 
a straight line to intersect in- 
dex scale E. Connect this 
point on E with straight line 
to 24 lb per min on scale B. 
At intersection with scale C 
read the answer—l1 psi per 100 
ft of tubing. 

GLENN C Boyer 

McPherson, Kansas 
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why the Riley TURBO 


--. Why it eliminates flyash disposal 


« Why practically any available fuel 
why higher operating economies 


Solid Fuels 
and Primary Air 


Secondary Air 


Tn 1952 a well known eastern chem- 
ical company had costly flyash dis- 
posal problems at two of its plants. 
At the time Riley Stoker Corpora- 
tion had been developing a new type 
of slag tap furnace design to permit 
refiring flyash and disposing of it 
as slag. The idea was accepted. Two 
Riley boilers with the new furnace 
were installed . . . one to refire its 
own flyash, the other to refire its 
own and that of an adjacent conven- 
tional dry bottom unit. 

The success of these boilers in elim- 
inating the problem of flyash dis- 
posal is a matter of record . . . but 
the real success story lies in the other 
outstanding operating characteristics 
of this type of boiler unit, operating 
characteristics long sought by en- 
gineers and designers. 

METHOD OF FIRING 

Riley directional flame burners 
(Fig. 1) inclined slightly downward 
and located opposite each other in 
opposite furnace walls (Fig. 2) pro- 


Gas or Oil 


Precipitator 


| Air Heater | 


Riley Continuous 
SX Spark Ignitor 


duce an extremely hot turbulent 
flame in a restricted, concentrated 
combustion zone just above the sla 
pool. Temperatures are high dang 
to maintain a fluid slag pool even 
at low loads. 
MINIMUM CARBON LOSS 
When flyash is refired in the com- 
bustion zone practically all the car- 
bon in the ash is burned with residue 
turning to molten slag. Unburned 
losses are infinitesimal even in small 
boilers. Efficiencies of 90% and over 
are attained and sustained. 
LOW FURNACE EXIT GAS 
TEMPERATURE 
A “top secret” of the Riley Turbo 
Furnace is low furnace exit gas tem- 
produced by bottom-of- 
urnace firing. Temperature curves 
in Fig. 3 show Turbo Furnace exit 
pas temperatures at 100 F. to 220 F. 
low those of a conventional dry 
bottom unit operating at the same 
load, having the same capacity and 
the same amount of water cooling. 


Worcester New York Philadelphia Buffalo Pittsburgh Cleveland Detroit Chicago Cincinnati Charlotte New Orleans 


An Advertisement Prepared By 


Riley designs, manufactures and erects steam generating units complete with 


} 
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FURNACE EXIT TEMPERATURES THE 

SAME WITH ANY FUEL 
The curves in Fig. 3 also indicate 
that in the Turbo Furnace the exit 
gas temperatures of a variety of fuels 
are approximately the same. For ex- 
ample, when burning natural gas the 
furnace bottom contour produces a 
luminous flame similar in size and 
= to coal flame; result: 
almost identical furnace exit 
temperatures. 


USES A MULTIPLICITY OF FUELS 
Because exit gas temperatures are so 
nearly identical with any fuel, the 
Turbo Furnace is uniquely suited 
for high steam temperature installa- 
tions where uniform steam tempera- 
ture is wanted while burning coal, 
lignite, gas, oil, fluid coke, or a com- 
bination of these fuels. 
NO SOOT AND SLAG BLOWERS 
NEEDED 
With retention of the major portion 
of ash in the furnace bottom and 
with resulting low temperatures in 
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FURNACE versatile 


and does away with slag blowers 
can be burned in it at any time 
are attained and sustained 
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Front Wall 180,000 Ibs/hr Turbo Furnace — 102% Full Load 
Firing Isothermal At Diagram Deg. F. 
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FURNACE EXIT GAS TEMPERATURES — F. 


Furnace 


1600 Bottom Firing 


1500 
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the upper part of the furnace no 
slagging occurs even with ash of 
lowest fusion temperatures. Since 
combustion is restricted to furnace 
bottom there is no impingement of 
flame on furnace wall tubes. Only a 
light dust coating on furnace walls 
and on convection tube bank occurs. 
(Fig. 4) illustrates the effect of the 
cleanliness of the Turbo Furnace... 
relatively flat isothermal lines ob- 
tained in tests on one of the chemical 
company’s units from readings of 
centerline thermocouples. 
SIMPLIFIED DESIGN AND CONTROL 
OF SUPERHEATER AND REHEATER 
With heat distributed evenly within 
the furnace and constant tempera- 
tures maintained regardless of fuels 
used the design and control of super- 
heater and reheater for the Turbo 
Furnace unit is greatly simplified. 
OPERATION POSSIBLE EVEN WHILE 
CHANGING TO SOLID FUEL 
With pressure parts constant for all 
fuels a Turbo Furnace installed ini- 


RILEY STOKER CORPORATION 


Atlanta St. Lovis Kansas City St. Paul 
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NET HEAT RELEASE PER SQ. FT. EFF. FURNACE SURFACE 


Houston Denver (Englewood) 


tially to fire gas or oil and designed 
with a furnace heat release compati- 
ble with coal firing can “stay on the 
line” during installation and hook 
up of solid fuel handling equipment. 

o ash hopper has to be added, and 
Riley directional flame burners are 
already equipped with coal heads 
for quick connection to pulverizers. 


HIGHER HEAT RELEASES 
SMALLER SETTINGS 

With lower exit gas temperatures the 
Turbo Furnace can be designed for 
higher heat release rates of both fur- 
nace envelope and furnace volume. 
A smaller furnace without a hopper 
bottom results in lower overall 
height. 


ONE LEVEL BURNER OPERATION 
Burner operation at or near the tur- 
bine level has long been desired. The 
Riley Turbo Furnace with all its 
burners on one level near the bottom 
of the unit makes one level opera- 
tion a practical reality. 


Direction of Viewing Furnace Walls 


Furnace 
Side 
Temperature 
Differential 
(At) 


Water Wall 
Tubes 


VERSATILE OPERATING FEATURES 
REFLECTED IN RECENT PURCHASES 


An eastern seaboard public utility 
will pws three 500,000 Ib. per 
hour Turbo Furnace units designed 
specifically to burn fluid coke plus 
oil, gas, coal. A Louisiana public 
utility has ordered a 1,550,000 Ib. 
per hour reheat unit to fire natural 

but for future conversion to 
solid fuels. Three 320,000 Ib. per 
hour Turbo Furnace units will be 
installed by a prominent aluminum 
producer for gas, oil and future pul- 
verized coal. A Texas public utility 
has purchased an 825,000 Ib. per 
hour reheat unit for natural gas and 
future pulverized coal or lignite. 
Another Texas public utility has 
ordered a 1,260,000 Ib. per hour re- 
heat unit for gas firing and future 
pulverized lignite. 


Such acceptance of a relatively new 
design is recognition of the sound 
operating advantages involved. 


of Worcester, Massachusetts 


heat recovery equipment and fuel burning equipment for all industries and public utilities. 
Salt Lake City Los Angeles San Francisco Portland Seattle 
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WHY BUY MORE VALVE 
THAN YOU NEED? 


Some valve users apparently believe 

thot quality bronze valves aren't 
availalole at ratings below 150-pounds 
Steom pressure. Consequently, they 

buy heavier valves where 125-pound 

and even 100-pound valves would 

do the job, with complete safety. This 

is needless expense because Ohio Brass 
valves, with the quality features of higher 
pressure valves, are available at both 
125-pounds and 100-pounds steam pressure. 
Ask your distributor about them. 


OHIO BRASS MANSFIELD OHIO, U.S.A. 
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STEVE ELONKA 
Associate Editor in Charge 


By R T MORGAN 


Director, Technical Division 
The McBee Company 


ELECTRIC GROOVER notches 200 cards at one time... 


SORTING NEEDLE drops out next week's work for... 


Sure-fire maintenance control 


® Basic PROBLEM in scheduling main- 
tenance control is not those jobs that 
come up regularly but the many that 
occur at irregular intervals. In the 
same way, you may brush your teeth 
every morning in a sleepy haze and 
never remember it, but when it comes 
to a haircut, the little wife must urge 
you to get it at the right time. Even 
so, if your plant is small, you may 
handle your problems OK with some 


extra attention. But what happens if 
you also have to plan for expansion? 
Usually it’s not finance, buildings and 
equipment that stop you, but the 
strained capacity of management and 
supervisory personnel. 

It's about here that accounting 
specialists like us come into the act. 
Many accounting and procedure prob- 
lems thrown at us are tough. But as 
Air Force pilots say, scheduling main- 
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MAINTENANCE CONTROL continued 


Ont MAN 108 


Two Man 108 


BioG NO 
Po MACH NO 


6/95 


FEBRUARY 


ee 


25 


ses 


MARGINAL PUNCHED CARD controls the lube schedule 


tenance control is a “milk run.” We 
can stop breakdowns and other head- 
aches and do this with only a little 
management supervision. 

To prove our point, here’s the case 
history of a firm who licked this prob- 
lem with our key-sort cards. Let’s meet 
B T Morgan Jr (author’s note: no 
relative!), superintendent of Jackson 
Mills, No. 1, in Iva, South Carolina. 
His mill has used our cards for over 
two years. 

“What has orderly scheduling done 
for you?” I asked my namesake. Mor- 
gan replied: “I don’t know how we 
could operate without it, considering 
our expansion program. He then told 
how some of his men had voluntarily 
bought standard ledger books. By hand 
entries they tried to record and control 
the many maintenance jobs they had to 
do at times. “The human mind can’t 
handle such a mass of details in that 
fashion,” observed Morgan. 

As an example, he mentioned the 
hundreds of motors in Jackson’s No. 1 
mill. We knew it would be impractical 
to oil all those motors on a regular 
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of a plant 


6-week schedule. Staggering the sched- 
uling was the only answer. Morgan 
reported that Jackson’s card-sort sys- 
tem turned up a high percentage of 
motors with bone-dry bearings—likely 
to burn out and cause a production 
stoppage. 

“Equally important,” Morgan told us, 
“was power loss from dragging motor 
bearings.” Then he put his finger on 
an unexpected bonus from scheduled 
maintenance—doing away with break- 
downs while increasing efficiencies. Old 
age moves with glacierlike but certain 
speed. Even the most alert manage- 
ment man can miss it. It’s like a man 
who decides to get his eyes checked, 
when his trouble is really caused by a 
slowly dying reading lamp. Incidental- 
ly, Jackson Mills gets the maximum 
lighting it pays for in fluorescent over- 
heads. Reason? Their key-sort system 
helps replace thousands of tubes on 
the hour that each has used up its ef- 
ficiency. 

I won’t go into details about the 
various maintenance operations at this 
plant. That’s because plant needs vary 
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with 40,000 motors scattered in 100 buildings 


so much, even within industries. It’s 
the presence or absence of regular fre- 
quency that counts. The several hun- 
dred motors of Jackson Mills makes 
an excellent example. 

Common maintenance routine is to 
clean out motors with compressed air 
and vacuum. Because of lint problems 
a textile mill should make the cleaning 
of motors a weekly chore. But it’s 
“painting the lily” to set up a punched- 
card reminder for a job done every 
Friday. That would be as useless as 
a string around your finger to get to 
church on Sunday. 

But oiling motors is something else 
again. In many plants, excess oil 
thrown by a whirling motor is only 
annoying. So lubrication may be sched- 
uled to assure it’s done. In textile mills, 
however, a bit too much oil might ruin 
fabrics. Trick is just enough oil but 
not too much. That demands planning 
a nonperiodic schedule. But suppose 
your plant needn’t worry too much 
about excess oil or some other detail 
—how do you remember to clean mo- 
tors every three or four months? 


POWER + SEPTEMBER 1956 


2 7 a 2 ? 2 18 “4 3 2 W 7 6 5 4 5 2 1 ? a 2 | 7 2 
30 jo /6 8 
| 
| 
e 
30 1 2 3 5 6 8 9 10 12 
|_| 


INSPECTION CLAS, 
MANUFACTURER 


@ YOUR INITIALS QR RECOMMEND: 
saree CONDITION CODE WHEN WEEK NUMBER IS CIRCLED 
INDICATE REPAIRS DURING INS! 


JMN NUMBER 


MBER AFTER EACH INSPECTION 


PECTION BY K IN APPROPRIATE BOK 


NO 


BB 6 70/ 5- 


CONDITION CODES 


DEPARTMENT 


EXCELLENT 


FILE 


FORM 2619 (JAN 55) (FRONT) GREEN COPY INSPECTOR. BROWN COPY - 


PREVENTIVE MAINTENANCE RECORD 


T 
| 
i 


T 


6 7 |e | 9 | 13) 14) 15) 16 


}17 | 18 | 19) 20| 20 | 22] 


} Tes ea | | «7 | an | 50 
23] 24 | 25 | 26 27| 28| 29| 30| 31 | 32 x3] 34] 35] 36] 37| 30] 391 Jan | az | a3 | aa | as | 46 | 47) 48] 
| | 
| | T A | A | 


jf) | 


| 

| 
| 


| 


| | jad 
| | 


| 


; 
44> 
tak 


& 


| 


TTT 


| 


I assume most Power readers know 
about punched-card procedures. Such 
cards make possible Jackson Mills’ on- 
the-button maintenance control. My 
illustrations will help you. To over- 
simplify: Part of the card’s coded edge 
may apply to (and usually does) the 
time when given jobs should be done. 
Let’s suppose “Period 7” is the week 
beginning September 10. Every card 
with a labor operation for that week 
has the hole punched at the right spot. 
Operator inserts the sorting needle in 
all the cards, on the Friday before, 
and lifts them up. “Period 7” cards 
being unsupported, drop down—and 
there you have the maintenance work 
schedule for that week. 

But there’s more to maintenance 
scheduling than timing. Fred Stalcup, 
overseer of Jackson Mills’ Group of 
Spinning Frames, has a complex main- 
tenance problem that’s duplicated by 
many plants. Each loom needs several 
maintenance operations. Various crafts 
are involved so each equipment must 
be assigned to the right mechanic. 

(Continued on page 190) 
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Repair done here 


Turbulence of powdered coal and 
hot gas is cause of thin wall pattern 


Slog 


? Top of burned wall was red hot and 
so thin that it would not hold seal 


3 Cooling coil with plate kept 2000-F 
heat away from wall during repair 


QO 


Repaired wall has the cooling coil in 
place, backed up by new brickwork 


® IN MANY INDUSTRIAL PLANTS, high 
production rates and expanding opera- 
tions gradually load the steam-gener- 
ating facilities until every unit is run- 
ning at top capacity. The Institute, 
West Virginia plant of Carbide and 
Carbon Chemical Company, is no ex- 
ception. Here, an all-time-record steam 
load has taxed our boilers until the 
loss of any capacity would mean a cost- 
ly reduction in plant production. 

Recently, one boiler developed an 
overheated area in the front refractory 
wall. That called for prompt mainte- 
nance service. It’s a wet-bottom unit of 
the intermittent-tapping type, designed 
for 175,000 lb of steam per hour and 
operating at a 10% overload. 

This boiler differs from the conven- 
tional slag-tap design in that the fur- 
nace bottom has refractory lining. The 
separately supported bottom has a dry- 
type expansion joint at the bottom 
waterwall header. Eighteen inches of 
the refractory wall lies above the min- 
imum slag line and is exposed to direct 
flame attack. A section of this wall, 
7-ft long, was in such bad shape that 
it had to be replaced at once, Fig. 1. 

Powdered coal and air enter the 
boiler through burners as shown. Burn- 
ers are about 10 ft above the floor. In- 
dications are that the turbulence caused 
by this arrangement is partly respon- 
sible for the wall-damage pattern. But 
our problem was urgent. We had to 
repair the wall without a shutdown dur- 
ing a period of unusually heavy steam 
load. That called for some fast think- 
ing on our part. 

Part of the damaged area was behind 
a heavy-stee] plate, which contains the 
slag-tapping door opening. It supports 
a hydraulically - operated - door mecha- 
nism. Only access to this part is through 
the door or through a 12-in.-wide space 
between the plate’s top and the lower 
waterwall header. From the look of 
the brick at wall’s top, we felt we 
could make a 2-in.-wide opening along 
the entire 7 ft without knocking the 
wall down, Fig. 2. Plan was to slide 


Hot repair at 2000 F 
with boiler steaming 


By W R STONE, Carbide and Carbon Chemical Company 


PLANT OPERATION AND MAINTENANCE SECTION * 


a cooling coil through this slot and 
screen off the furnace heat while mak- 
ing repairs, Fig. 3. 

Before going ahead, we made a coil 
of l-in. extra-heavy pipe and welded 
fittings. Spaces between the coils were 
filled in solid with 14-in.-steel plate. 
We used continuous welds on_ both 
sides of each joint to transfer the most 
heat to the coil. Cooling-water supply 
and drain lines were installed, each 
fitted with 4 ft of flexible-metal hose. 
This allowed water to circulate through 
the coils as the unit was installed. 

Boiler is so arranged that flame can 
be directed up or down to control the 
furnace-bottom temperature. We di- 
rected all flames downward for a 48-hr 
period to bring furnace bottom to max- 
imum temperature. Molten slag was 
then tapped down to minimum level, 
and flames directed upward. We then 
changed the boiler over to hand con- 
trol and set the furnace pressure to 
minus 3 in. of water. 

With all these preparations complete, 
we carefully cut away the upper brick. 
That gave us a slot wide enough to 
insert the cooling coil. Coil was held 
against bottom of the waterwall header 
as we slid it in place. That prevented 
damaging the fragile wall. Then pipe 
connections were secured to the steel 
work, with the bottom edge of the coil 
resting on partly solidified slag. We 
removed a brick section at right of 
the steel plate and plugged open spaces 
around the cooling coil. We did this 
by pushing the old firebrick through 
the large opening at right end of coil 
until the pile almost closed the space. 
Bricks were then plastered so the open- 
ing was entirely closed. 

Large open space above the coil 
was screened off by setting loose fire- 
brick on top of the coil, Fig. 4. Area 
of the exposed flame was thus reduced 
to about the size of the tapping door. 
Heat from this opening could be avoided 
or the doorway covered during most of 
the repair. Damaged brick was taken 
out, down to the minimum slag line 
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where the wall still retained its original 
thickness. Water flow through the coil 
was maintained at a high rate. Entire 
unit remained cool enough for the men 
to work in reasonable comfort. 

By working through the tapping door 
with asbestos gloves, one vertical row 
of brick on the opening’s left side was 
built up level with the door’s top. Brick 
at door’s right was built to the same 
level and a 3x12x18-in. tile was worked 
across behind the steel plate to form 
a flat arch over the doorway. Then tem- 
porary brick perched on the coil was 
removed as the brick wall was com- 


pleted. That left only a small space 
for the expansion joint packing under 
tubes and header. 

A narrow, hard-to-get-to section of 
damaged wall behind the steel plate 
still remained to be repaired. We made 
a high-temperature ramming mix about 
the consistency of a thin mortar. This 
was shoved in through the 2-in. opening 
at the top of the plate. Mortar dried 
as it ran down the inside of furnace, 
piling up and filling out the wall to 
about original thickness. With the re- 
pair thus completed, all boiler controls 
were returned to normal operation. 


Rate of heat removed by cooling 
coil decreased about 50% in first 24- 
hr of operation. That indicated the 
surface had been coated over with slag. 
But coil is being kept in operation 
until the next scheduled boiler outage 
to prevent further wall damage at this 
point. One interesting feature is that 
the boiler load remained the same 
throughout this job. Only noticeable 
difference was a small change in tem- 
perature distribution through the unit. 
But, all in all, we feel this is a unique 
repair job. It certainly cured a big 
headache by keeping our plant running. 


ALARM has mercury switch, bell, white disk at tip of float 


> Our 250-HP CORLISS ENGINE is too important to be knocked 
out by lube-oil failure. But with inexperienced operators 
you can’t always be sure a machine receives proper atten- 
tion. Our solution was to build a low-level alarm and attach 
it to our 12-place lubricator, as in the photos. 

This type alarm is fairly easy to make from standard parts 
found in most engine rooms. And besides safeguarding a 
corliss engine, like ours, it will do a similar job on any 
type of power-plant equipment where it’s needed. 

Our alarm has an independent float chamber on the out- 
side of a metal battery case. The float chamber is made of 
l-in. brass tube. Tube’s bottom end was sealed by soldering 
a brass disk. This float chamber is connected to the oil 
reservoir of the lubricator with a 4-in. pipe nipple near its 
bottom end. This connection keeps oil in the float chamber 
at the same level as in the reservoir. 

Float was made by inserting a 1/16-in. welding rod into a 
cork. To prevent the cork being saturated with oil and 
sinking to the bottom, we gave it several generous coats of 
shellac. Top of float chamber is a brass cap from a lamp 
socket. This acts as a guide and also keeps dirt out of the 
chamber. A metal disk is welded part way up on the weld- 
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Our homemade oil alarm now warns unskilled plant operators 


PLANT OPERATION AND MAINTENANCE SECTION 


ANOTHER VIEW shows float reservoir connected to reservoir 


ing rod to act as a trip for the mercury switch. This mercury 
switch is mounted on top of the metal battery case. 

The outer end of the mercury tube has a U-shaped wire 
extension taped to its outside. This was necessary to make 
sure the tube would trip and yet not be damaged by the 
washer on the float rod. We also made sure our mercury 
tube would have enough tension at its hinge so hand set- 
ting would be necessary when it’s tripped from low oil. 

Metal case contains several 24-volt batteries. On the 
case’s outside we mounted a bell. When the switch is tripped, 
this bell rings loud enough to be heard. To make sure that 
we know exact oil level in the lubricator at all times, we 
welded a metal disk to the top of the float. By painting 
this disk white so it can easily be seen from a distance, 
it is another safety measure. 

This alarm has already paid for itself on several occa- 
sions in insurance to our engine. To make sure that it’s in 
working order, we trip the mercury switch every now and 
then by hand. We have instructed our inexperienced men 
on watch to fill the lubricator immediately when the alarm 
goes off, and then call the watch engineer to investigate. 

H Nye Joseryn Fort Dodge, lowa 
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By WILLIAM H CARLS, Jr 
The Perolin Company, Inc. 


Untreated x Y 


SLUDGE PENETRATION, top. Note better solution flow in X and Y, compared to 
others. Additives X, Y and E, second photo, hold carbon-black particles over 48 hr. 
in No. 2 diesel oil. Accelerated aging, third photo; additives X and Y show no sludge 
in 48 hr at 210 F. Corrosion-inhibiting ability is shown by samples, in bottom photo 


Pick the right additive stretch 
your dollar today 


Use THE PROPER ADDITIVE and you'll 
get more from your fuel and equip- 
ment. You'll cut oil consumption, re- 
duce maintenance costs, and lower the 
rate of equipment depreciation. Re- 
fineries themselves are manufacturing 
and using additives for their furnace 
and diesel oils. 

Why residuals? Increasing demand 
for gasoline and distillate oils dictates 
that refineries recover more of these 
products from basic crude oil. This 
downgrades the residual products so 
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they now contain more of the trouble- 
some components like sulfur, ash, 
water and sediment. Even distillate 
oil, produced by thermal and catalytic 
cracking processes and blended oils, 
tends toward instability. To use these 
oils effectively, you may need the help 
of an additive. The advisability of 
using one should be determined by ac- 
tual operating difficulties and the ques- 
tion of the additive efficiency outweigh- 
ing its cost. 


To be effective, the additive should 
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(1) inhibit, disperse and remove sludge 
formation (2) prevent corrosion in 
the fuel-oil-handling system (3) help 
prevent corrosion after combustion (4) 
emulsify or demulsify water (5) im- 
prove combustion and reduce deposit 
formation (6) present no safety haz- 
ards (7) be entirely compatible with 
the fuel. 

Sludge formation and accumulation 
are the most noticeable contamination 
in a fuel-oil system. Sludge may come 
from precipitation of insoluble con- 
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stitutents of the oil or their emulsifica- 
tion with water. These insoluble con- 
stituents may be normal components 
or may be caused by deterioration as 
a result of chemical reactions like oxi- 
dation and polymerization. 

Dispersing sludge components and 
preventing their agglomeration are an 
important function of a fuel-oil treat- 
ment. In breaking up and dispersing 
sludge, the additive also reclaims a 
material with a high Btu value. If 
manual sludge removal were required, 
the extra heat would be wasted and 
extra labor costs added. 

For maximum sludge dispersal and 
removal, treatment should be added to 
the tank, on top of the sludge, before 
fresh oil goes into the tank. Subse- 
quent loads of oil treated in the same 
manner gradually disperse the sludge 
throughout the fresh oil. 

Severe sludge conditions require 
heavier dosages of additive. It is best 
to withdraw the tank contents to sludge 
level and add the heavy charge of addi- 
tive on top of the sludge. Bad cases of 
sludge may make it necessary to use 
heating coils in the tank, agitation 
with compressed air, or recirculation of 
preheated oil from the burner to the 
storage tank (or from the main storage 
tank to an auxiliary tank in ships). 
The volume of fresh oil that goes into 
the tank after the additive, as well as 
the additive dosage, depends on the 
total sludge volume and its content of 
water and noncombustible sediment. 

Light oils are not free from the 
sludge plague. Polymerization and oxi- 
dation form insoluble residues in light 
diesel and domestic oils. These rela- 
tively small amounts of sludge clog 
‘strainers and filters and plug fuel lines. 

Corrosion. The presence of water is 
an important factor in corrosion of stor- 
age tanks and fuel-oil-handling parts. 
Residual fuel oil, as delivered, may 
already contain appreciable moisture. 
More water is continuously formed by 
condensation, leaking steam coils, water 
ballast in marine storage tanks, etc. 
This condition makes a corrosion in- 
hibitor an important component of a 
fuel-oil treatment. 

Many surface-active ingredients, 
used for other functions in an additive, 
may have the ability to inhibit cor- 
rosion. One corrosion inhibitor is an 
alkaline type that neutralizes acidity 
directly; also, it usually functions to 
promote film formation, which prevents 
contact of metal surfaces with water. 

Corrosion after combustion. Sulfur, 
vanadium and alkali ash constituents 
in the fuel present the serious problem 
of corrosion after combustion. Corro- 
sive effects are directly related to the 
production of sulfurous and sulfuric 
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acids when the combustion products, 
sulfur dioxide and sulfur trioxide com- 
bine with moisture. Sulfuric acid pro- 
duction, which depends on temperature 
and dewpoint, governs the extent of 
corrosion. 

In diesels, if the cylinder-wall tem- 
perature is maintained above the dew- 
point so that sulfuric-acid production 
does not take place, there is little 
corrosion. But operation at light load 
at low temperature would accelerate 
sulfuric-acid formation. In a cold en- 
gine running on 3% sulfur fuel, more 
than half the apparent lubricant on the 
cylinder walls consists of sulfuric acid 
and metal sulfates, a costly combina- 
tion for replacement parts. 

Ash content of the fuel and rela- 
tively poor combustion conditions are 
also factors in diesel-engine corrosion 
and wear. Practically, it is impossible 
to isolate sulfur’s corrosion effects from 
those of the other variables in the oil 
or differences in operating conditions. 


USE IN BOILERS 


In boiler operation, the picture is 
further complicated by the requirement 
of low-temperature flue gas for high 
boiler efficiencies; this is despite the 
resulting corrosion created by sulfuric- 
acid production. 

When a fuel high in vanadium burns 
at a temperature high enough to melt 
the ash combustion products, the vana- 
dium ash constitutent is deposited as 
a hard, dense slag residue, highly cor- 
rosive in nature. Also, vanadium, act- 
ing as a catalyst, promotes formation 
of sulfur trioxide from sulfur dioxide; 
result is corrosive sulfuric acid when 
sulfur trioxide contacts moisture. Any 
treatment to minimize harmful effects 
of vanadium should alter the character- 
istics of deposits formed. It should 
make them less corrosive and reduce 
the total amount of deposits produced. 

In their work with steam-generating 
units, Babcock & Wilcox Company suc- 
ceeded in getting a soft ash, more read- 
ily removable and less corrosive than 
hard slag deposits usually formed in 
superheater regions during combustion 
of fuels high in vanadium. Additives 
like aluminum oxide, calcium oxide and 
magnesium oxide gave these results. 
For effectiveness, these materials were 
mixed with oil in the ratio of 1 to 
1000, based on an average ash in the 
fuel of 0.1%, or an amount of additive 
equivalent to the ash content. Their 
report also mentions advantages de- 
rived from lowering the dewpoint of 
combustion gas to reduce acid. 

Similar favorable results in modify- 
ing gas-turbine deposits are also re- 
ported. In proper concentration, these 
additives raise the fusing temperature 


of the ash produced and prevent hard 
slaglike deposits. Treatments of the 
B&W type are used for this function 
only; they do not fall into the conven- 
tional category of complete fuel - oil 
treatments. They are first blended with 
oil in a concentrated slurry under con- 
stant agitation to prevent settling; the 
slurry is subsequently fed to the main 
oil stream. 

A large gas-turbine manufacturer is 
testing an oil-soluble and_ oil-com- 
patible form of additive at an electric 
power station. This additive retains 
the advantages of the mineral consti- 
tuents mentioned above without their 
attendant operational complications. 

Water, in addition to being corro- 
sive, promotes sludge formation and, 
therefore, requires removal. Use of an 
emulsifying or demulsifying additive 
depends on the conditions of actual 
operation. In industrial practice, the 
majority of storage tanks are installed 
below ground and are not equipped 
with bottom drain valves. Here, it is 
preferable to remove water gradually 
in an emulsified state. 

The emulsifying additive reduces the 
surface tension between the two nor- 
mally immiscible constituents to form 
oil-in-water and water-in-oil emulsions. 
It should also provide for uniform 
dispersion of small - size particles 
throughout the oil volume and _pro- 
mote uniform viscosity of the oil. 
Rate of emulsion requires control to 
limit the water content of fuel enter- 
ing the burner. Special demulsifying 
additives break up natural oil-water 
emulsions. Application of heat helps 
the separation and settling of water. 
The place for a demulsifying additive 
is a tank where there is provision for 
withdrawing separated water from the 
bottom. 

Demulsification is a more complex 
problem than might be presumed. In 
the petroleum industry it is common 
practice to consider each emulsion that 
must be broken an individual problem 
requiring special treatment. A minor 
change in one of the many variables, 
such as chemical characteristics of the 
oil, percentage of water, nature of mix- 
ing, heat, length of settling, may call 
for an entirely different additive. Be- 
cause the specific gravity of bunker 
oils is close to that of water, there 
are sometimes no distinct layers of oil 
and water. Inorganic salts added to 
water may make the water phase heav- 
ier and create a specific-gravity differ- 
ential. 

In diesels jit is normal to use a clean- 
ing system with heavy fuels. Pre- 
heated oil goes into the system, which 
consists of two centrifuges in series 
(Continued on page 198) 
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1 This pneumatic control-piping arrangement gives you good 
room-temperature control regardless of partition changes. 


Lines between the distributor in outside wall and thermostats 
relocate easily in the partition plaster or exposed molding 


Know how fo find the right spot 


for your room thermostats? 


You don’t just put them where they look best. They’ve got to sense 


changing weather conditions fast. If you’re not getting the results 


> INDIVIDUAL room temperature con- 
trol was not uncommon as far back as 
1894 in such buildings as schools and 
courthouses. And many steam heated 
office buildings had such controls as 
early as 1910. Office building control 
was successful in smaller towns, but 
generally not so in larger cities where 
tenant changes were fairly frequent and 
the new tenant was apt to want parti- 
tions changed. 

Too often, temperature control lines 
were in partitions that had to be moved. 
Chief headaches were: (1) Mechanics 
who moved partitions weren’t experi- 
enced in moving the lines. (2) Some 
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that you’ve hoped for, increased control may well be the answer 


By F C McINTOSH, District Manager, Johnson Service Company 


of the changes left thermostats in poor 
locations. 

In 1930, design of specially arranged 
pneumatic piping simplified such 
changes. Fig. 1 shows how, from a 
junction in the outside wall, it became 
possible to put a thermostat at each 
side of the junction, letting two thermo- 
stats control separate sides, or one con- 
trol both sides. Piping to controls on 
partitions could be put in the plaster, 
or in molding exposed on the partition. 

But merely putting a thermostat in 
the space to be controlled isn’t enough. 
Right spotting is most important to 
both comfort and cost. The thermostat 
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should be where it senses changing 
conditions rapidly, especially where 
there is no mechanical air circulation. 
Location on a corridor wall becomes 
more objectionable as the distance from 
the outside wall increases. Ideal spot 
is a partition wall a few feet from the 
outside wall where sunlight, a chim- 
ney, or other heating or cooling source 
can’t affect the control. 

A thermostat in the right spot means 
quick reaction to weather changes— 
prompt response to room-temperature 
changes. Fast response provides closer 
control. Fig. 2 is an example of good 
location on a popular type of wall and 
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Good spot for space thermostat is on 
partition a few feet from outside wall 


4 


Heating-cooling unit installed at the outside wall. Thermostat, at right, 


controls the regulating valve, 


stantly moving toward it. Fast response of the control means lower operating cost 


glass partition. Another arrangement 
with some heating-cooling units, Fig. 
3, common in office installations, has 
the thermostat at the outside wall, 
so partition changes don’t affect it. Al- 
though not called a room thermosat, its 
function is similar since it controls an 
individual space. 

Choice of thermostat location isn’t 
always easy either. With an office in- 
stallation, a zone control may, for 
political reasons, be in the “inner 
sanctum.” Thus good or bad zone 
operation depends on the whims of one 
man. For best overall results, control 
should be in the room having the most 
occupants. Sometimes an architect’s 
artistry conflicts with his desire for 


good mechanical results. Many times 
artistry wins. Camouflaging the control 
is a concession to this point. But after 
all’s said and done, the cost of good 
control can’t be justified unless thermo- 
stats are put where they'll produce the 
best results. 

Cost of control varies with the cost 
of arranging the system to be con- 
trolled. One thermostat does the job 
in a small building. But as horizontal 
dimensions of the structure increase, 
so does the need for more controls. 
As the system becomes more elaborate 
—as different sections need different 
temperatures—the job becomes too big 
for single thermostat control of the 
fundamental heating or cooling source. 
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left. Partition changes don’t affect control 


Large buildings may need several 
controls for a single open space. A 
room with a long exposed wall and no 
forced-air circulation may be colder at 
one end. Or a room with a large di- 
mension perpendicular to an exposed 
wall could need interior cooling while 
needing heating along the exterior wall. 
With systems where a relatively high 
air volume moves from outside wall to 
corridor wall, Fig. 4, a space thermo- 
stat opposite the heating - ventilating 
unit gives results because room air is 
kept moving toward it. 

A building doesn’t have to be very 
large before good control dictates at 
least one zone for each exposure, par- 
ticularly where cooling is included. In 
winter, for example, with prevailing 
northwest winds, it may be possible 
to satisfactorily combine north with 
west zones and east with south. But in 
summer, it’s better to combine east with 
north and west with south if only two 
zones are wanted. Cost naturally in- 
creases as progression goes through 
more zones to individual control. 

Close centro! isn’t possible unless 
(1) thermostats are where they should 
be—not where they look best and (2) 
the heating-cooling system and controls 
are designed so thermostats can be put 
where they should be. 


4. 4 
4 Thermostat located on the wall opposite the unit ventilator has room air con- e 


AIR CONDITIONING 


] This pneumatic control-piping arrangement gives you good 
room-temperature control regardless of partition changes. 


Know how fo find the right spot 
for your room thermostats? 


You don’t just put them where they look best. They've got to sense 


Lines between the distributor in outside wall and thermostats 
relocate easily in the partition plaster or exposed molding 


changing weather conditions fast. If you’re not getting the results 


> INDIVIDUAL room temperature con- 
trol was not uncommon as far back as 
1894 in such buildings as schools and 
courthouses. And many steam heated 
office buildings had such controls as 
early as 1910. Office building control 
was successful in smaller towns, but 
generally not so in larger cities where 
tenant changes were fairly frequent and 
the new tenant was apt to want parti- 
tions changed. ; 

Too often, temperature control lines 
were in partitions that had to be moved. 
Chief headaches were: (1) Mechanics 
who moved partitions weren’t experi- 
enced in moving the lines. (2) Some 
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that you’ve hoped for, increased control may well be the answer 


By F C McINTOSH, District Manager, Johnson Service Company 


of the changes left thermostats in poor 
locations. 

In 1930, design of specially arranged 
pneumatic piping simplified such 
changes. Fig. 1 shows how, from a 
junction in the outside wall, it became 
possible to put a thermostat at each 
side of the junction, letting two thermo- 
stats control separate sides, or one con- 
trol both sides. Piping to controls on 
partitions could be put in the plaster, 
or in molding exposed on the partition. 

But merely putting a thermostat in 
the space to be controlled isn’t enough. 
Right spotting is most important to 
both comfort and cost. The thermostat 
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should be where it senses changing 
conditions rapidly, especially where 
there is no mechanical air circulation. 
Location on a corridor wall becomes 
more objectionable as the distance from 
the outside wall increases. Ideal spot 
is a partition wall a few feet from the 
outside wall where sunlight, a chim- 
ney, or other heating or cooling source 
can’t affect the control. 

A thermostat in the right spot means 
quick reaction to weather changes— 
prompt response to room-temperature 
changes. Fast response provides closer 
control. Fig. 2 is an example of good 
location on a popular type of wall and 
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Good spot for space thermostat is on 
partition a few feet from outside wall 


Heating-cooling unit installed at the outside wall. Thermostat, at right, 


controls the regulating valve, 


Thermostat located on the wall opposite the unit ventilator has room air con- 
stantly moving toward it. Fast response of the control means lower operating cost 


glass partition. Another arrangement 
with some heating-cooling units, Fig. 
3, common in office installations, has 
the thermostat at the outside wall, 
so partition changes don’t affect it. Al- 
though not called a room thermosat, its 
function is similar since it controls an 
individual space. 

Choice of thermostat location isn’t 
always easy either. With an office in- 
stallation, a zone control may, for 
political reasons, be in the “inner 
sanctum.” Thus good or bad zone 
operation depends on the whims of one 
man. For best overall results, control 
should be in the room having the most 
occupants. Sometimes an architect’s 
artistry conflicts with his desire for 


good mechanical results. Many times 
artistry wins. Camouflaging the control 
is a concession to this point. But after 
all’s said and done, the cost of good 
control can’t be justified unless thermo- 
stats are put where they'll produce the 
best results. 

Cost of control varies with the cost 
of arranging the system to be con- 
trolled. One thermostat does the job 
in a small building. But as horizontal 
dimensions of the structure increase, 
so does the need for more controls. 
As the system becomes more elaborate 
—as different sections need different 
temperatures—the job becomes too big 
for single thermostat control of the 
fundamental heating or cooling source. 
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left. 


Partition changes don’t affect control 


Large buildings may need several 
controls for a single open space. A 
room with a long exposed wall and no 
forced-air circulation may be colder at 
one end. Or a room with a large di- 
mension perpendicular to an exposed 
wall could need interior cooling while 
needing heating along the exterior wall. 
With systems where a relatively high 
air volume moves from outside wall to 
corridor wall, Fig. 4, a space thermo- 
stat opposite the heating - ventilating 
unit gives results because room air is 
kept moving toward it. 

A building doesn’t have to be very 
large before good control dictates at 
least one zone for each exposure, par- 
ticularly where cooling is included. In 
winter, for example, with prevailing 
northwest winds, it may be possible 
to satisfactorily combine north with 
west zones and east with south. But in 
summer, it’s better to combine east with 
north and west with south if only two 
zones are wanted. Cost naturally in- 
creases as progression goes through 
more zones to individual control. 

Close control isn’t possible unless 
(1) thermostats are where they should 
be—not where they look best and (2) 
the heating-cooling system and controls 
are designed so thermostats can be put 
where they should be. 
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Mount... Check angular alignment... 


] Expand sleeve hub with hot oil; slide For normal hub separation, use feeler For wide hub separation, use micro- 

on shaft with hub face flush with gage at four points, 90 deg apart. meter at four points, 90 deg apart. 
shaft end. Install key with tight fit on Position the machines with right hub sep- This is same operation as second step. 
sides, clearance at key’s top and hub aration as stamped on the hub body Again, see data stamped on the hub body 


Angular—offset... Insert gasket... 


You can correct angular and offset Check gasket or neoprene O ring to Position one gasket between each set 
misalignment on a floating shaft, as make sure there is no damage or of flanges for spacer and floating- 
shown here, in one operation. Move tear. Clean coupling flanges well. Insert shaft-type couplings. Follow same pro- 
either machine till readings are the same _ the gasket, or position O ring in groove cedure for each gasket on this coupling 


Here's why you must use right coupling 


Female Sleeve 
External Hub Teeth 


LJ 


(2) Angular 


apm. 


(3) Angular and offset 


FLEXURAL STRESSES in a misaligned shaft go through a complete cycle NOMENCLATURE and a peek inside will help you 
of reversal at each revolution. Eventually they will do very great damage become familiar with this self-aligning coupling 
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(1) Off 

|) Offset 

a bb Sleeve Jack Hole 

| 
| Internal Sleeve Téeth Hubs 
‘ 
4 Hub Puller Holes’ 


align self-aligning coupl 


Check offset alignment... 


Use straightedge (sight method) at 
four points, 90 deg apart. But al- 
ways use precision alignment method, as 
shown in other photos if at all possible 


Assemble... 


1 Draw flanges together. Keep bolt ] 

holes in line. Insert body-fitting 
bolts. Tighten bolts, nuts with wrenches 
no larger than furnished with coupling 


> SELF-ALIGNING COUPLING must protect both shaft and bear- 
ing from misalignment damage. Coupling should (1) be a 
permanent part of the transmission machinery (2) last as 
long as the connected machines. Double-engagement type 
compensates for misalignment without setting up whip or 
crank action. This avoids setting up harmful stresses in 
the shafts and bearings. The coupling is also built so all 
flexibility is mechanical—without flexible parts of any kind. 
This prevents fatigue and resulting failure in parts that are 
subject to repeated bending, tension or compression. 
According to Prof H F Moore, U of Illinois, “Shaft sup- 
ported in several bearings that aren’t perfectly aligned is 
subjected to reversed flexural stress, shown at left. When 
shaft is in position shown, tensile stresses are set up at a 
and aa, and compressive stresses at b and bb, After half 
a revolution, metal that was at a in tension is at b in com- 
pression. So for each revolution there’s a complete cycle of 
reversed bending stress. Such a shaft is subjected to mil- 
lions of cycles of reversed bending in a few days’ time.” 
This reversed stress condition is common as bearing align- 
ment is rarely perfect when machines are installed. Worse, 
it rarely stays perfect. Misalignment overloads bearings as 


POWER * SEPTEMBER 1956 * 


Fasten the indicator on one hub, with 
dial’s button on other. 
and indicator. Take four readings as be- 
fore. Move other machine in line, check 


Lubricate... 


Apply lubricant recommended by 
the manufacturer, whether grease 
or oil. For oil, position holes 45 degrees 
from vertical, insuring the correct amount 


For wide hub separation, use dial 
indicator as shown here. It’s impor- 
tant to check from both hubs and at four 
equal parts around circle, as explained 


Turn shaft 


Tighten plug 


1 Before you replace lube plugs, check 

copper ring gaskets for their posi- 
tion and condition. Tighten the plugs 
with wrench furnished with the coupling 


well as the shaft, causing hot bearings that often fail in time.” 

This coupling has a splined hub fitted to each shaft end. 
Sleeve, cut with internal splines, engages the hub’s splines. 
As one shaft rotates, it drives the other shaft and entire 
assembly as a single unit. 

Three forms of misalignment are: (1) offset misalign- 
ment—shafts parallel but out of line (2) angular mis- 
alignment—shafts in line but not parallel (3) angular and 
offset misalignment—shafts neither in line nor parallel. 

In coupling shown, floating sleeve takes a neutral position. 
So misalignment is compensated for between the spline faces, 
equally divided between driving and driven members. Be- 
sides, this action gives you lateral float for shafts as the 
hubs can move closer together or farther apart without af- 
fecting idea of compensation for misalignment. This action 
is especially needed in herringbone gear drives, etc. 

Now that we know something about this coupling, let’s 
learn how to install it properly. For more complete informa- 
tion on aligning machinery, read Plant Operators’ Manual, 
pp 114, 128, 129, McGraw-Hill Book Co. 

Photos and text in this article, courtesy of Koppers Com- 
pany, Inc, Fast’s Coupling Dept, Baltimore, Md. 
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16 Steps in overhauling bm AssEMBLY AND DISASSEMBLY proced- 
ures, illustrated in 16 steps on these 
four pages, apply only to bronze impel- 

de | t b * b | lers. When stainless-stee] impellers are 

oo used in a pump, it is recommended that 
cep we. UF. me p ump Ow Ss the pump manufacturer do the overhaul 
work. Heat affects stainless steel dif- 

By WILSON L DORNAUS, Senior Engineer, Pump Products ferently so extra precautions must be 

Byron Jackson Division, Borg-Warner Corporation taken when working with it. Also, there 


1 Unbolt and remove the top case. Continue to clean shaft Put metal sleeve or pipe over shaft against impeller hub. 
as the work progresses. Remove setscrews with screwdriver Heat from outside of impeller of hub. Pry impeller loose 


For better service from deepwell pumps, use these overhaul procedures 


FOUR DESIGNS of deepwell turbine pumps. First is for large- average conditions. 
diameter wells with relatively high heads. 


is danger of galling or scratching the 
impeller bore when removing or in- 
stalling it. 

Dismantling. Start by removing 
burrs and scale from the pump shaft. 
Use a suitable file, top (left) on op- 
posite page, to clean the shaft. Do not 
remove the casing or impellers until 
shaft is clean. This prevents damage. 


Second is for 


Steps given here apply to any of the 
four pump designs shown at the top of 
this page, if they are fitted with bronze 
impellers. Remember, the impeller 
vanes are easily damaged, so use care 
in handling them. 

Assembly. After overhaul, when as- 
sembling the pump, place the first im- 
peller at a suitable distance from the 


Third handles large capacities in re- 


stricted-diameter wells. The last pump has a closed impeller 


shaft end, dimension A, Fig. 7, p 117. 
This dimension must be obtained from 
the manufacturer for the particular 
pump you are using. Check with 
builder on type of setscrew to use. 

If you have any doubts about cor- 
rect overhaul procedures for the deep- 
well turbine-pump bowls in your plant, 
check with pump builder. Turn page 


Protect your hands with asbestos gloves when removing the When ready to reassemble the pump, place first impeller 


hot impeller. Be careful not to damage impeller with tools 


in gas heater as shown and heat it for about one minute 


| 

: he | 


TURBINE PUMPS contuued 
Attention to 


Hy) If a heater is not available, use a torch as shown here. 

Apply the heat from the torch for about one minute. Start 
heating the outside of the impeller and gradually work the 
flame towards the hub. Be careful not to overheat the part 


Hand-fit the sand cap on the shaft and place it halfway 
between the end of the shaft and the impeller. Do not 
tighten the setscrew yet. The bottom case of the pump will be 
used to push the sand cap on the shaft until cap is in place 


1 After checking with feeler so that clearance is 0.002 
in., Fig. 12, drill holes in shaft and insert setscrews, 
as was done for first impeller. Remove bottom-case capscrew, 


test unit for rotation and end float (or lateral). 


116 PLANT OPERATION AND MAINTENANCE SECTION * 


Replace 


Place on shaft, hub-end first, and move up shaft until it 
reaches the mark made as shown in Fig. 7. Locate large- 


size impellers from the suction side. If this is a repair, place 
impeller so old drill holes are not used. Cool the part 


1 Using the bottom case to push sand cap farther on shaft, 

push case until it hits the impeller. Remove case, move 
cap Ye in. farther toward impeller for clearance. Use a Ye- 
in. hollow-head setscrew to lock sand cap in place on shaft 


1 Continue this procedure until required number of stages 

are installed. Replace capscrew before installing next 
impeller. Bolt top case in position. Install stuffing-box 
ring A, packing B (usually 5 rings), cage ring C, bearing D 
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deepwell turbine-pump bowls 


KV Ae 


Setscrew~ _ 


9 


Before sliding the hot impeller on the shaft, place shaft 
in a vise, or support it rigidly by some other method. Then, 
from pump instruction book, determine the setting distance 
A for the first impeller. Mark distance on shaft with file or tool 


Cool impeller in air until temperature is below 212 F. 
Then finish cooling by pouring water over it. When cold, 
drill setscrew holes in shaft for both sides of impeller. A 
drill guide should be used. Get drill size, depth from builder 


1] Place the shaft and impeller on an assembly rack and 

push the bottom case back on the shaft. Move it against 
the impeller and lock it in this position with a capscrew, as 
shown here. Do all this work carefully to prevent trouble 


1 Place first series case on shaft, starting at top. Move 

it down until it is flush with top flange of bottom case. 
Bolt both cases together. Heat next impeller and place it on 
shaft, suction side toward case. Cool, tap it in position 


15 Install oil-tube sealing parts separately. Make sure each 

part is put firmly against preceding one. Use a sleeve or 
piece of pipe as shown. Tap each packing ring in firmly, 
staggering joints 45 or 90 deg. Tighten T bearing with a wrench 
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1 When assembly is completed, remove capscrew from bot- 

tom case and install a grease fitting. Use gun to force 
grease into fitting until it is difficult to rotate shaft, or grease 
is seen around sand cap. Remove grease plug; insert pipe plug 
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No. 6: MOTOR STARTING 


5 ways to start 
induction motors 


By NORMAN PEACH, Assistant Editor 


b& You DON’T NEED a starter to protect an induction motor from burning up on 
full voltage. Two main jobs of ac starter (apart from switching on and off) are 
to limit current surge on line and permit smooth acceleration of machine that’s 
being driven. The following five starting methods are widely used in the U.S. 
Sometimes they’re modified to meet specific starting problems. A sixth method, 
common in Europe, connects winding in wye for starting at full voltage. When 
motor is approaching full-load speed, windings are reconnected in delta. 


Line 


Start: close 1-2-3 


| Starter 


ACROSS-THE-LINE. Simplest way to start induction mo- 
tor is at full voltage. Since modern motors are de- 
signed to stand shock, motors of several hundred 
horsepower are sometimes started across the line. 
Full-voltage starting is impractical if utility won't 


Start: close 4¢-5-6-7-8-9 
Run: close 1-2-3 

6) 

| open 4-5-6-7-8-9 


7\ | 
T 


AUTOTRANSFORMER (compensator). Manual or auto- 
matic operation connects motor to autotransformer 
taps and autotransformer to line when starting. Motor 
is switched over to line at about 75% of synchronous 
speed, and autotransformer is disconnected. Auto- 


4 


Autotransformer 


Stotor winding 


| 
500 Motor kva 
400 
300 \ 


200 Motor torque \ 


% full-load torque, kva 


ie) 20 40 60 80 100 | 
% of synchronous speed : 


permit large starting-current surge, or where starting 
current causes troublesome voltage dip in plant. Very 
often the driven machine can’t stand mechanical shock 
of across-the-line starting torque, and reduced voltage 
starting is employed to get smooth acceleration of load. 


= 500 
@ 
3 400 | 
3 Motor torque at 
= 
100 — 
x 
(9) 20 40 60 


% of synchronous speed 


transformers have two or more taps available so you 
can set compensator for starting requirements of load. 
Choice of voltage taps gives range from 65% to 80% 
of line voltage. Advantages of compensator are lower 
power loss, lower line current and less radiated heat. 
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a Stort: close 1-2-3 600 
Next close 4-5-6 4 pon 
x 
15 6 Finally 7-8-9 
Resistonce = 400 
° 
ie} 20 40 60 80 100 


% of synchronous speed 


3 SERIES-RESISTANCE. Reactance or reactance-resistance ness of steps, produce smoother speed-torque curves. 
combinations are sometimes employed instead of re- Power loss and initial expense of equipment make 
sistance. Circuit is closed throughout starting period,  series-resistance (or reactance) starting less popular 
the contactors closing in sequence to short out re- than compensator starting except where series-re- 
sistance. Reactor-resistor arrangements reduce sharp- sistance characteristics are especially to be desired. 


Stort:close 1-2-3 
Run :close 4-5-6 600 
400 
5 100 


Storter 
% of synchronous speed 


PART-WINDING. This method, which is gaining in jn parallel until all are operating when motor is up to 
popularity for large motors, has lower first costs, but speed. Impedance of single section is high enough to 
motor must be designed for part-winding starting. limit starting current when full voltage is applied. 
Windings are divided into sections such that motor Paralleling additional sections reduces impedance as 
will start on one section. Other sections are connected motor speed climbs until last step completes winding. 


Line 


Contactor 


Start: close /-2-3 
then short 
out resistance fe) : 
in steps A-B-C 20 40 60 80 100 


% Synchronous speed 


%o Full-load torque 


WOUND-ROTOR RESISTANCE. Inserting resistance in for starting only, rotor winding is short-circuited in 
rotor circuit cuts starting current while starting torque run position. If speed control is included, part of 
is kept high. Method is good for accelerating high- resistance remains in circuit and power is lost in it. 
inertia loads. Many steps are readily obtained by Resistors designed only for starting duty won’t stand 
using drum controller. Where resistance is employed up under continuous speed-control service current. 
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Latest PRACTICAL IDEAS to make your job easier 


This power chuck pinch-hits as winch 


I had the problem of moving some 
heavy equipment in our plant. Lacking 
a suitable winch, I welded a 10-in. disk 
to the end of a one-foot length of 2-in. 
pipe. Then I inserted a surplus hear- 
ing in the flange end of the pipe, photo 
shown above. 

Pipe was held in jaws of power vise. 


I added a support from the bearing 
to the steady bar on the machine. By 
using a length of cable and hook on 
the improvised drum and a shackle for 
tying to a suitable anchor, (post, floor 
ring or such) a winch of surprising 
power was ready for use. 
V Abington, Mass. 


LOCKED 


UNLOCKED 


/ 
Removable rail 


You can make this safe guard-rail lock 


Some steel railings have removable 
sections fitted with hooks at each end. 
Section can be quickly removed for 
access to guarded area. Danger is that 
detachable section can be lifted acci- 
dentally, hooks disengaged by a man 
standing and leaning over the rail. 
We made sliding-tube device, sketch, 
to avoid accidents. Use short length of 
steel tube to slide on the rails outside 
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to span hook joint between fixed rail 
and removable section. In locked posi- 
tion shown, tube is held axially by a 
vertical pin with a small padlock at 
its lower end. To align holes in tube 
and rail, and to confine tube to sliding 
movement needed, screw a headed pin 
into removable rail. This engages with 
an elongated slot in the sliding tube. 
C T Bower London, Eng. 
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Control boiler draft 


automatically 


Automatic controllers are moved by 
impulses received from some portion 
of the system requiring control. These 
are usually pressure or pressure-drop 
impulses. Generally, static pressures 
and pressure drops obey the parabolic 
law because of association with air or 
gas flow. Hence, impulses available to 
controllers are of large magnitude at 
high ratings. They are of very low 
magnitude at low boiler ratings. Draft 
losses across fan dampers obey the 
same general law. Hence, these losses 
are small at heavy boiler loads and 
large at low loads. 

At low boiler loads these character- 
istics combine to give a weak impulse 
to the automatic controller and a need 
for a very accurate and sensitive con- 
troller action. Knowing all this helps 
you devise linkages to overcome them. 

For pulverized coal or other fuels 
difficult to burn in suspension, use im- 
pulse from furnace draft to control the 
induced-draft fan. Don’t use it to con- 
trol the forced-draft fan though. Con- 
trol f-d fan directly from the master 
controller, proportioned to the fuel 
feed. This applies at low ratings on 
the steam-generating unit because then 
the flame is unstable and a slight in- 
crease in air flow makes it more so. 
When flame failure occurs, the furnace 
gas is rapidly cooled and the furnace 
suction valve is greatly increased. If 
the increased suction valve reduces in- 
duced draft, flame can usually be de- 
pended on to restore itself. If it’s used 
to increase forced draft, the fuel-air 
mixture becomes still leaner and it’s 
impossible to restore ignition. 

With stokers, you must force air 
through the fuel bed to burn fuel at 
the desired rate. Control systems are 
often set up so furnace draft impulses 
actuate the forced-draft fan. Then you 
don’t have to enlarge holes in the fire. 
This principle works well except where 
you must have ashpit doors open for 
some time to remove refuse from the 
ashpit. Then air rushing through such 
open doors reduces furnace draft. And 
forced-draft fan reduces air supply to 
fuel bed. This reduces boiler rating. 

If you use furnace-draft impulse to 
actuate the induced-draft fan, air rush- 
ing through opened doors reduces fur- 
nace draft. But this air immediately 
increases the induced-draft value caused 


} 
= Tube 


keep your plant in tiptop shape 


by fan. So it will not reduce air sup- 
ply to the fuel bed. Rating on the 
boiler can thus be maintained even 
though greater quantities of excess air 
pass through the boiler. 

For sensitive control at low boiler 
loads, arrange the automatic controller 
mechanism to start opening dampers 
when the mechanism is on dead center. 
This increases angular velocity as the 
damper is open with constant velocity 
in travel of controller’s power piston. 

When burning pulverized coal, the 
automatic controller used to regulate 
furnace draft should always actuate 
the induced-draft apparatus. Regulate 
forced draft by master controller and 
proportion it to fuel feed. 

When operating stokers where ash- 
pit doors must be opened often for 
cleaning, use the furnace draft con- 
troller to regulate the induced draft. 

LV Anprews Worcester, Mass. 


Here's better way... 


to remove plug from live line. D W 
Antonacci made up a sketch of how he 
did it, in Oct, p 140. I’m showing his 
sketch here, but have added nipple and 
pipe cap, shown in black. After you 
weld valve onto live line as he did, 
screw on nipple and cap so rod sticks 
out of drilled hole. Now you can screw 
out plug safely, pull out far enough to 
close valve. Steam blowing out around 
pipe cap’s drilled hole won’t hurt you. 
H Stone Bauxite, Ark. 


Have you noticed... 


that the slipring carrying the negative 
de current to the field on an alternator 
eats or wears away much faster than 
the ring on the positive side? Reason is 
that metal of negative ring is deposit- 
ing, or trying to deposit, on the brushes. 
Many operators are wise to this con- 
dition. Some are not. To keep wear 
even, reverse polarity. That is, swap 
leads to the rings every year or two. 
L Quebec, Can. 
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STEVE ELONKA, Associate Editor 


What would you have done? 


As operations officer in an Engineers’ 
pipeline company in Korea, I had the 
job of erecting a 3000-barrel water- 
storage tank. We had all the parts to 
a standard tank, promised to have it 
assembled within ten days. On check- 
ing, however, I found we didn’t have 
sealing compound, which is always a 
must on steel bolted tanks. Compound 
is especially needed for bottom seams 
and outer chimes. So here was the 
usual snafu. Best we could hope for 
was a 5-day shipment from Japan. 
We erected the tank, hoping it 
wouldn’t leak like the proverbial sieve. 
In four days we had the three rings 
up and on the sixth we completed the 
top, then started pumping in water. 
It leaked as expected. On the seventh 
day, with almost six feet of water, we 
got our shipment of sealant. But I 


hated the thought of emptying the 
tank, what with the urgent need for 
it and pressure from top brass. 

We tried wooden wedges, asphalt, 
just about everything, but couldn’t stop 
the leaks from outside. I was ready 
to drain the tank when my operations 
sergeant popped up with, “Sir, I know 
a guy who goes in for skin diving. It 
just happens he brought his goggles 
with him to Korea. How about run- 
ning an air line from the compressor 
into the tank. He'll go inside and seal 
her up.” 

The skin diver entered about eight 
feet of water and patched up the leaks 
in four hours. He not only saved my 
hide and the Corps of Engineers, but 
also got a much deserved extra stripe. 
What would you have done? 


H C Zwart Clifton, N. J. 


I don't agree 


Don Cochrane had a good idea, Feb, 
p 130, when he installed a sign to cau- 
tion the grinding operator to wear 
safety goggles. But I believe trans- 
parent plastic shields over the grinding 
wheels are much better. Shields offer 
protection to more than the eyes. Also, 
when the operators are alone on the 
shift, they often won’t take the trouble 
to put on safety goggles for a small 
job. Signs help, but they are too often 
ignored, so shield is best answer. 
R J ANDERSON Winona, Minn. 


Epiror’s NOTE: Anderson has an im- 
portant point. Can any reader send us 
a good photo of a mechanic using a 
plastic-shielded grinding wheel? Many 
plants have them on all their wheels. 
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Have you heard... 


about the guy who wanted top-flight 
illumination for the full 24 hours in 
his mine station? So he brought in 
250 v from the traction system for nor- 
mal service. Then he used 230-v ac 
for between-shifts and holiday serv- 
ice, which he usurped from a control 
transformer on nearby primary pump. 
Well, it was a 20th century marvel 
all right for all to admire—until the 
cool descending shaft-air.met the very 
moist tunnel-air. That filled the feeder 
conduit with condensed moisture. The 
fireworks were impressive when de and 
ac fought it out. The transformer came 
out a total loss. Fireworks flew in the 
manager’s office too, and he also lost. 
P C Zremxe Oak Ridge, Tenn. 


(For more Ideas, turn page) 
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Begins on page 120 


Here's your ‘trick’ of the month 


Photo shows a temporary setup-collar 
mantled shaft for 15,000-kw 25-cycle 
frequency changers. This temporary 
rigging allowed us to do a pole-drop 
test on the field of this machine with 
field rotating. Arrangement saved us 
plenty of money in preventing gallop- 
ing short in machine’s field as a source 
of serious vibration. It may be an old 
idea, but it was a new one to us. 
Machine had a long vibration history, 
which appeared to be field excited. It 
was finally pinned down to three diffi- 
culties: (1) an open gap in the 2-piece 
stator (2) loose iron in the stator (3) 


and a stator frame that happened to be 
in resonance with the 50-cycle vibra- 
tion, resulting from the open gap in 
the stator frame. 

We were going to dismantle the 40- 
ton field, and check it for shorts. But 
these rings saved time and money. 
Photo shows only top half of the col- 
lector rings. Each ring was fabricated 
from annular pieces of plywood clamped 
and bolted to the shaft. We used 4-in. 
steel plate for temporary ring. Brush 
rigging shown was put together from 
some old contacts we had in shop. 

C T Eyrine Phoenix, Ariz. 
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Positive 
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Reversed open-delta transformers 


Most electrical men are familiar with 
the open-delta transformer connection. 
Here, if one transformer fails in a 
bank of three, the other two trans- 
formers can be open-delta connected 
to obtain 57.7% of the bank capacity. 
This connection is used largely on 
metering and relaying installations, 
but this is where most errors are made. 

Although the connection is simple, 
it’s surprising how often one runs 
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across the reversed open-delta. It comes 
from a workman making wrong con- 
nection, and sometimes from using 
transformers of opposite polarity. In 
the past, some manufacturers made all 
their transformers with a negative or 
subtractive polarity, others with a posi- 
tive or additive polarity. 

Sketch shows result of connecting 
two transformers of opposite polarity 
in open-delta. To make things right, 
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just reverse the leads of one trans- 
former on the secondary side, 

It’s good practice to check the 
polarity of each transformer before 
connecting. Then check again with 
a voltmeter (use potential transform- 
ers if required) after voltage has been 
applied to the primary side. For power 
circuits, motors will run along OK 
with 1.73 times normal voltage on one 
phase. But when an incorrect delta 
is used for metering and relays, you'll 
know pronto that something is wrong. 

L McWituraMs 

Shawinigan Falls, P.Q. 


Vise attachment for 


taper work 

For handling wedge-shaped work in 
vise without movable jaws, make this 
handy attachment, sketch. Use rec- 
tangular iron block. Drill hole, then 
cut out two wedge-shaped pieces and 
make a hinge pin. Then you'll have 
another hand shop-helper. 

CH Wittey Concord, N. H. 


Old newspapers 
do the trick 


For skimming oil off surface in our hot- 
wells I use a sheet of newspaper. Lay 
it on surface of water that has an oil 
film. Oil sticks to paper. For a lot of 
film, you may need several sheets. 

T MULLIN Seattle, Wash. 
Epitor’s note: This advice may be 
OK, but some careless person may let 
the newspapers distintegrate. Why not 
use a strainer in your feed pump’s suc- 
tion line? Or place a small observa- 
tion tank with sight glass to show oil 
floating on water. Discharge from con- 
densate pump flows onto sponges in 
half of this tank. Only clean water 
escapes through partition opening at 
bottom into clean side. From there, 
condensate goes to feed-pump suction. 


(For more Ideas, turn page) 
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ANKOPRENE 
BONDED 


Style 450 Sheet; Style 550 Cut Gaskets 


This compressed asbestos sheet packing of The 
Anchor Packing Company, homogenous in construc- 
tion, contains an oil-resisting compound. It is ap- 
proved by the Underwriters’ Laboratories. 


Z >... 
for their Ankoprene sheet is used in services involving 


kets are ideal on refrigerating compressors handling 


TO OIL! ei Freon or other refrigerants. 


DISTRICT OFFICES 


BALTIMORE, MD. HOUSTON, TEX. PHILADELPHIA, PA. 
BOSTON, MASS. INDIANAPOLIS, IND. PITTSBURGH, PA. 
BUFFALO, N. Y. LOS ANGELES, CAL. SAN FRANCISCO, CAL. 
CHICAGO, ILL. MILWAUKEE, WIS. SEATTLE, WASH. 
CINCINNATI, OHIO MONTREAL, CANADA SPOKANE, WASH. 
CLEVELAND, OHIO =—s NEW ORLEANS, LA. ST. LOUIS, MO. 
DAYTON, OHIO NEW YORK, N. Y. TOLEDO, OHIO 
DETROIT, MICH. WILMINGTON, CAL. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 
FACTORIES: MANHEIM., PA. ELKHART, IND. MONTREAL, CAN. ; 


-FIBROUS AND METALLIC PACKINGS FOR EVERY IND RPOSE 
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4 cf 
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Flexible 
= hose 


Air duct 


Now our induced-draft fan's motors are cool and clean 


Upper part of our fire room is a hot 
spot for induced-draft-fan motors. They 
were hot, sooty and needed a lot of 
maintenance. 

We solved this problem at our plant 
by putting tight covers on the inspec- 


tion plates, sketch. Then we installed 
a duct for clean air and a fan to supply 
the air through flexible tubing, as 
shown. This improvement cut down 
maintenance to almost zero. 

T Seattle, Wash. 


One of our steam-power plants was 
erected on filled ground. Outfall tunnel 
for condenser cooling water was a mas- 
sive concrete structure, used also as 
foundation for fuel-oil service tanks 
and fuel-oil service pumps. 

Instead of high and low suction of 
fuel-oil service pumps, concrete service 
tank had a sump at one end, sketch. 
Tank’s bottom was pitched so oil 
drained to sump. Suction pipe’s elbow 
was below lowest point of tank’s floor 
so tank could be pumped dry. Drain 
line from bottom of each sump led to a 
collecting system for pumping oil and 
water mixtures to a skim pond. Up- 
stream from the plug cock in the drain 
pipe, a half-inch valve was installed. 
That took samples to check if water 
collected in sump. This valve was kept 
plugged except when taking samples. 

Main fuel-oil storage tanks were 
cylindrical steel, above ground, with 
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Gate valve for sampling. 


Suction pipe to 
service pumps 


Plug--=* To skim ‘tank 


Pipe your fuel-oil tanks for troublefree service 


tank area enclosed by fire walls. Suc- 
tion pipe of each tank also had elbow 
inside the tank, with open end 12 inches 
above tank’s bottom. These tanks had 
bottom drains and sampling connec- 
tions with their valve in the concrete 
pit under the tank. 
T Livincston Los Angeles, Calif. 


Did you know... 


that much of the trouble in removing 
a nut from a stud is that threads, 
sticking out of stud rusts, get clogged 
with paint, etc? 

One way to prevent this is to saw off 
excess portion of stud flush with nut’s 
top after drawing nut down tight. Then 
dab a coat of paint over stud’s cut end 
and top of nut. Burr caused by hack- 
sawing the stud is easily removed first 
time nut is backed off. 

A PERLINGER Pittsburgh, Pa. 
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Stretching life of 
quarter-turn belt drives 


Quarter-turn drives serve where noth- 
ing else will do. But these drives are 
heir to a few basic troubles. Unless 
you correct them, both belt and pulleys 
wear needlessly. One trouble is that 
much side pull is exerted, running belt 
crooked. One edge of belt is stretched 
more than the other. Unless corrected, 
belt is soon ruined. First warning of 
impending trouble is failure of joint 
lacing. This is especially true of metal- 
clip-type lacing or fasteners. 

Where belt centers are fairly long, 
turn belt over in a half twist, or 180 
deg. This little stunt causes belt to 
change sides every other revolution, 
distributing the wear. Besides, stretch 
is equalized uniformly and there’s no 
abnormal wear on splice. 

Layout engineer should have quar- 
ter-turn drives arranged so centers are 
at least five times the diameter of larg- 
est pulley. Example: Largest pulley’s 
diameter is 20 in. Shaft centers should 
then be at least 100 in. apart. 

Well-planned quarter-turn drives de- 
liver their full horsepower rating. Yet 
it’s smart to use a belt 3 to 10% wider 
to insure long, troublefree operation. 
Best operation is with drive pulley on 
vertical shaft. This is because belt’s 
tight side runs over pulley on horizon- 
tal plane. But slackness causes trouble. 

Where vertical pulley is the driver 
and belt runs off, taking up slack is one 
way to correct the trouble. Should that 
fail, increase crown on pulley of ver- 
tical shaft. Belt dressing helps. 


PC Ziemke Oak Ridge, Tenn. 


Ditto sheets... 


can be used as inexpensive blueprints. 
Advantages are: varied colors, econ- 
omy for large number of prints, speed 
of reproduction. Use them for wiring 
diagrams to paste into panelboards, for 
special machine-shop work, graphs, 
maintenance forms, installation draw- 
ings on large construction jobs. Also 
for power-plant operation and main- 
tenance. Special master can be ob- 
tained with forms partly completed. 
G S Costentz Los Angeles, Calif. 


My biggest 
boner 


Please turn to 
page 182 
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the impulse that revolutionized 


steam trapping 


YARWAY 
IMPULSE 
STEAM 
TRAP 


the only 
moving part 


«--@ small stainless steel 
valve that literally floats 
on the condensate load. 
Gets equipment hot in a 
hurry—and keeps it hot! 


Twenty years ago YARWAY applied a unique theory of thermo- 
dynamics to steam traps—and gave industry the amazing YARWAY 
Impulse Steam Trap. 

Today — over a million YARwAYy Impulse Steam Traps later — 
advantages like the following continue to convert new users, and 
convince old users to standardize on the YARway Impulse: 


@ QUICK HEAT-UP AND EVEN TEMPERATURES OF EQUIPMENT 

@ GOOD FOR ALL PRESSURES WITHOUT CHANGE OF VALVE OR SEAT 
@ SMALL SIZE—LIGHT WEIGHT 

@ ONLY ONE MOVING PART 

@ STAINLESS STEEL—minimum maintenance 


For all normal 
trap require- 
ments, pressures 


to 400 and 


600 psi. 


Mo. 20-A 
For light loads 
on tracer lines, 
steam mains, 
small presses, etc. 


For heavy 
loads requir- 
ing extra 
high capa- 
city steam 
traps. 


INTEGRAL-STRAINER 


@ WON'T FREEZE UP HIGH PRESSURE TRAP 


@ A COMPLETE LINE of sizes and types for every requirement 
@ IMMEDIATELY AVAILABLE from 270 local Industrial Distributors 


For free Trap Selector, or 24 page Bulletin,.write 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa, 


For high 
pressures, 
high tem- 
peratures. 
(Flanged or 
welding con- 
nections.) 


IMPULSE STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 
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The question 


How can we protect 
cooling-tower wood? 


About seven years ago our industrial plant installed 
a mechanical - draft double - flow cooling tower to 
handle our cooling-water needs. Tower is made of 
California redwood. 

In a recent inspection we noticed that some wood 
areas are bleaching out white and are in a fibrous 
condition. Checking further, we were told that lignin 
in wood—the substance that binds fibers together— 
eould be dissolved by sodium carbonate in our cool- 
ing water. 

We’re using zeolite treatment for our water and 
feel that we’re already taking adequate precautions. 
But since our cooling-tower wood appears to be de- 
teriorating, we’d like to get the opinions of readers 
on how to protect it. What should we look for in 
water conditions ?—CWI, June, Power 


The answers 


Location of wood attack 
can tell CWI the cause 


Location of the trouble in CWI’s cooling tower can tell him 
what to look for. For instance, if the deterioration is in an 
area of the tower where complete evaporation takes place, 
the problem can probably be solved by hosing down to 
remove harmful salt concentrations, lower photo, above. 
Periodic inspections and regular preventive maintenance 
will avoid further attack from this source. 

If trouble is in flooded sections of the tower, the problem 
is probably caused by high alkalinity in the circulating 
water. High pH values show up this condition. Result is 
delignification of the wood, top photo, right. Sodium carbo- 
nate and bicarbonate dissolve the redwood’s lignin content. 

Zeolite treatment of tower makeup water doesn’t remove 
alkalinity. It actually increases water’s solids content. Thus 
it’s possible that very high alkalinity is due to solids con- 
centration. If this is the case, CWI can restrict pH and 
alkalinity to desirable ranges by adding sulfuric acid to the 
circulating water. 

In addition, if tower water is chlorinated, CWI should be 
sure to maintain less than one-ppm chlorine residual in 


\_return water to the tower. Strong oxidizing agents like 
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know-how of over 45,000 Power readers 


HOWARD KALLEN, Associate Editor 


chlorine are known to cause delignification. And high chlor- 
ine and high alkalinity in combinaton are very actve in 
removing lignin from wood. 

Fungus attack is also common, top photo, left, facing page. 
It’s often difficult to tell it from chemical attack. CWI 
should have a competent engineering specialist examine a 
sample of the wood. Also, the circulating water should be 
analyzed to find out the types of algae, fungi and bacteria 
present. 

Another possibility: combination of chemical and biologi- 
cal attack on the wood. Chemical attack often precedes and 
stimulates biological attack. Chemicals remove natural toxic 
materials from the wood. In this case, eliminating condi- 
tions that cause chemical attack will not necessarily prevent 
biological attack. 

Chlorine and algicides are effective in controlling many 
forms of microbiological life. 

Further complicating the problem: Mechanical erosion 
can take place once the wood surface has been weakened. 
J M Dononvue WH & LD Betz 
Engineer Philadelphia, Pa. 


Here's what we found 


We recently inspected a cooling tower where serious de- 
terioration had occurred aften ten years of service. The 
water contained a high concentration of sodium carbonate. 
Tower lumber consisted of untreated redwood and treated 
fir. Deterioration was confined to untreated redwood. Fir 
lumber showed no sign of attack. 

Evidence tends to support the theory that sodium carbo- 
nate may accelerate the leaching of toxic extractives. This 
leaves the redwood vulnerable to biological attack. Avoid- 
ing sodium carbonate from the start is certainly desirable. 
Discontinuing it later may have questionable value. Best 
solution may be to apply preservatives to kill the infection 
and prevent future attack. This can now be done to an 
existing tower. Chemicals are diffused into the wood where 
they react to form insoluble precipitates that are toxic to the 
wood-destroying organisms. 

D R Baker, Manager 

Technical Service Dept 


The Marley Company 
Kansas City, Mo. 


Hold pH between 6.5 and 7.0 


The answer is to reduce alkalinity of the circulating water 
by adding enough sulfuric acid to hold pH between 6.5 and 
7.0. Amount depends on the evaporation rate and charac- 
teristics of the water supply. A simple, practical method of 
control is to maintain the circulating water between 75 and 
100 ppm total alkalinity. This can be determined by titrating 
a 50-cc sample with 1/50-normal sulfuric acid, using methyl 
orange as an indicator. With this size sample, total alkalin- 
ity is: 20 X cc’s of titrating acid used. 

Thus, titration should run between 3.8 and 5.0 cc of normal 
sulfuric acid. 

Excessive acid feed must be avoided to prevent corrosion 
of metal in the system. For best results a corrosion inhibi- 
tor like sodium dichromate should be used. 

R W HAWKSLEY Ray W Hawksley Co 

Richmond, Calif. 


POWER * SEPTEMBER 1956 * PLANT OPERATION AND MAINTENANCE 


Run chemical analysis of 
the cooling water 


Basically, CWI’s tower sounds like it’s suffering from de- 
lignification of the wood. Other types of wood failure result 
from attack by biological organisms. But bleaching of the 
wood leads me to suspect that the failures are delignification 
due to high pH and carbonates in the cooling water. 

First step in attacking this problem should be a chemical 
analysis of the raw and recirculated waters. Periodic analy- 
ses would establish pH, sodium, calcium, carbonate and 
bicarbonate contents of the water. CWI should start this 
program immediately. 

The right treatment can be determined from chemical 
analysis. High sodium carbonate and bicarbonate, for in- 
stance, can be treated with sulfuric acid. Increased blow- 
down should also be investigated. 

Sodium-zeolite treatment may be detrimental in this case. 
As the metal ions, calcium and magnesium, are exchanged 
for sodium, the pH may increase slightly. Depending on 
the raw water’s chemical content, it may be more desirable 
to stay with the original calcium and magnesium contents 
and employ anti-scale treatments. 

It will also pay CWI to investigate the possibility of bio- 
logical attack. Failed wood samples may be examined for 
indication of attack from this source. 


J W Bisnop Mineola, N.Y. 


Sodium carbonate could be 
causing delignification 


Zeolite softening of the cooling-system makeup waters is 
usually applied to relatively hard raw water. This is cer- 
tainly a good practice for conserving water, which is scarce 
in many areas. 

But when sodium-zeolite resin is used to soften waters of 
such hardness, relatively high sodium-bicarbonate concen- 
trations may result in the cooling water. Sodium-bicarbo- 
nate content of makeup water is multiplied by the number 
of cycles of concentration permitted in the cooling water. 
Recirculation of cooling water usually results in a break- 
down of sodium bicarbonate into sodium carbonate and 
carbon dioxide. The carbon dioxide is lost to the atmos- 
phere, leaving relatively high concentrations of sodium 
carbonate in the cooling water. 

Presence of sodium carbonate is the usual cause of serious 
delignification of the cooling-tower wood. 

Thus, complete cooling-water treatment must (1) prevent 
scale (2) inhibit corrosion and pitting (3) prevent algae 
and slime from forming (4) prevent attack on wood por- 
tions of the cooling tower. 

L H Carver Deady Chemical Co 

Kansas City, Mo. 


Want to cure your plant problems? Send in your 
design and operating headaches to us. We'll 
give Power readers a whack at them. 


Turn page for info on group lamp replacement 


SECTION 127 


ee 


The question 


Where should shunt capacitors be 
located to improve power factor? 


I’m plant engineer for a metal-working plant that’s 
expanded gradually over the past ten years. Biggest 
part of the added electrical load has been in relatively 
small induction motors. As a result, our power fac- 
tor has dropped to about 72%. And the local utility 
company penalizes us for it. Their penalty factor is: 
Billing demand = (90/pf) x metered demand. 

Our metered demand runs about 2000 kw. Power 
company’s rate structure is such that our bill is 
about $3800 per month. 

Electricity comes in at 4160 volts. It is stepped 
down at primary substations to 480 volts, except for 
power used in two 250-hp synchronous motors to 
drive air compressors. 

In addition to power-factor penalty we also face 
this problem: Some plant feeders are carrying more 
than their full-load rating. 

Can readers tell us how much we can afford to 
invest in shunt capacitors? Where should we locate 
them for best results?—WCD, June, Power 


The answers —> q 
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Utility main, 


Service to plont. 
Present power factor: 72% 


Capacitors, 
960 kva tT 
total, may 

Load | | Load 
be mounted | 
or 2 3 synchronous 
outside & motors 


Raise power factor to 90% 


To raise the power factor from 72 to 90% requires 48% of 
the metered demand: 
2000 kw X 0.48 = 960 kvar 
To raise the pf to 100% requires 95% of the metered de- 
mand: 
2000 kw X 0.95 = 1900 kvar 
The 90% pf—the point on the billing schedule where there 
is no further penalty—results in a billing demand that’s 
equal to metered demand. The existing billing demand is: 
90/72 x 2000 = 2500 kva 
Thus 90% pf reduces billing demand by 500 kva, or 20%. 

By increasing pf to 100%, billing demand drops to 1800 
kva, a decrease of 700 kva, or 28%. Since WCD will realize 
an additional saving of only 8% by going from 90 to 100% 
pf—at almost twice the investment—he should install only 
the 960 kvar necessary to boost pf to 90%. 

Assuming the synchronous motors are drawing the maxi- 
mum reactive kva, no capacitors are needed on that line. 
If all substations shown have equal loadings and their power 
factors are equal, WCD should divide the capacitors equally 
and install them as near the load as possible. Feeders are 
then relieved of 960 kvar (total), which they are carrying. 

WCD should check loads and pf at each substation to 
determine the amount of capacity necessary for each load. 
He may find it would be economical to increase the pf of 
some feeders to 100% to relieve possible overloading. 

W H Keirn Albany, Ga. 


Consider these factors in 
locating shunt capacitors 


The easy solution to how many kvar are required can be 
found in published tables that furnish constants: 
From 72% to 90%: 0.4796 X 2000 = 959 kvar 

95%: 0.6352 X 2000 = 1270 kvar 

100%: 0.9639 x 2000 = 1928 kvar 
It takes almost as many kvar to go from 90 to 100% as from 
72 to 90%. 

Location of capacitors on the plant system is partly an 
economic and partly an engineering problem. For lowest 
first cost and reduction in billing demand, they’d go on the 
4160-volt bus, on the plant side of the meter. This would 

(Continued on page 130) 


Sub - 
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48O0v 1480v |480v 
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TWO-STAGE 
AIR-COOLED 


MOTORCOMPRESSOR 


* Easy to install 

© No water jackets or piping 
° No freezing problem 

* Air cooled intercooler 


* Constant speed or 
dual control 


|-R Channel Valves 


spring 
yalve 


High Efficiency 

Quiet Operating 

Exceptional Durability 

Entirely Different 

Stainless-steel Channels and Springs 
Air-cushioned action 

Found only on I-R compressors 


Newest addition to the Ingersoll-Rand line of Type 40 


~ compressors, this heavy-duty, air-cooled unit offers new 


convenience and economy for the generation of 80-125 
psi air power in the 125 hp class. Shipped fully assembled, 
its compact, well-balanced design and small foundation 
requirements cut installation costs. And efficient two- 
stage compression with intercooling to near ambient tem- 
perature, reduces power costs all year around. 


Choice of constant-speed control, automatic start-and- 
stop control and manual or automatic dual control affords 
the most efficient capacity regulation for your particular 
operating requirements. 


For complete information on all the time-saving, cost- 
saving features of this 125-hp Motorcompressor, send 
today for your copy of Bulletin 3188. 


These sizes complete the Type 40 range of air-cooled compressors 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 
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More PLANT PROBLEMS 


not relieve the overloaded feeders but would reduce the 
billing demand. 

Maximum benefit would result from putting the right 
size capacitor at each motor or welding machine. This would 
improve power factor, remove magnetizing current from 
the feeder circuit and raise voltage at the motor. The ca- 
pacitors would be switched off and on with the motors. 
But such an arrangement would require the highest initial 
cost. WCD should remember to reduce motor protection 
fuses to compensate for removal of magnetizing current in 
the motor branch circuit. 

An intermediate location would require a study of each 
feeder circuit to locate several groups of capacitors on each 
feeder. Such a solution would reduce pf and at least partly 
reduce magnetizing current in the feeders. Costs are less 
than for capacitors at each motor but more than for pri- 
mary-voltage capacitors on the 4160-volt bus. The best 
solution might well be a combination of all three locations. 

Regardless of where the capacitors are located, remember 
that they are heat sensitive. Keep them away from steam 
pipes, furnaces. And provide good ventilation. Article 460 
of The National Electric Code gives more information. 

Usually, capacitors like WCD’s pay for themselves in one 
to three years. Some of the capacitor installations I’ve fig- 
ured pay a 20 to 40% return on the investment. The 
immediate saving for a correction to 90% is a 500-kw 
reduction in billing demand, times the rate schedule step. 
Even if less than full correction is applied initially, there is 
a monthly saving. 

Unit costs for assembled units without controls vary from 
about $5.25 per kvar in outdoor pole-mounted 4160-volt 
450-kvar assemblies to about $9.00 per kvar in 480-volt 
assemblies for feeder application. 

W H Mapes Oklahoma Gas and Electric Co 

Oklahoma City, Okla. 


Find out reason for low pf 
before trying to correct it 


The two main reasons for power-factor improvement are to: 
(1) reduce purchased power costs (2) increase electrical 


How can turbine-blade 
deposits be avoided? 


About three years ago our municipal power plant 
installed a 10,000-kw condensing turbine-generator. 
Throttle steam is 400 psig, 750 F. 

Recently, during a scheduled removal of the tur- 
bine casing, we found scale deposits on the high- 
and low-pressure blading stages. Our feedwater 
treatment consists of a hot lime-soda softener that 
was installed in 1936. 

Since we have a relatively-low-makeup feedwater 
system, we find it economical to use city water. 

While turbine-blade deposits weren’t extensive, 
we don’t want the condition to get worse. But we 
don’t want to foot the bill for an entirely new water- 
treatment system, if we can possibly help it. Have 
Power readers suggestions to offer?——SCS 


Your September Problems 


Sit down right now and answer one or both problems. We'll pay extra for answers with photos or sketches. 
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capacity in selected portions of the distribution system. 

Generally, low power factor is due to partly loaded induc- 
tion motors and shows up as a low-voltage condition. But 
low power factor in a large manufacturing plant can also be 
caused by a high-voltage condition, decreasing distribution 
capacity and boosting purchased-power costs. It’s impor- 
tant to find out why pf is low before trying to correct it. 

If the condition is due to high-voltage that increases the 
motor magnetizing currents, installing capacitors is a waste 
of money. If lightly loaded induction motors are the cause, 
installing capacitors will help. Remember, both conditions 
may exist. Thus MCD may have to cut down voltage level 
as well as install capacitors. First, voltage should be changed 
by means of the transformer taps, if necessary. 

J ScHNEIDER Needham, Mass. 


- ( 


Incoming power supply 


Utilization bus 


_-— Distributed loads 
- 


¥ 9 Here's where I'd locate them 


Besides power-factor improvement, capacitor installation 
would also result in: (1) increased system capacity (2) 
improved voltage conditions (3) reduction of system losses. 
Diagram above shows where I’d locate them. 
F J Hocan Colombia, So. America 


? Should we use group replacement 
for our fluorescent lamps? 


Our metals-fabricating plant is housed in a 5-floor 
building that uses almost 1000 fluorescent fixtures. 
These are 4-lamp units. 

Up to now, we’ve been replacing these units when 
they burn out, rather than scheduling them on a 
regular basis. 

Some plant engineers in our area are apparently 
sold on the group replacement system. But I’m not 
convinced it can actually save us money. Also, 
several different replacement schemes are being used. 
One plan is based on the number of Iamp failures 
in a given area. Another replaces all lamps when they 
reach 80% of their expected life. 

Are Power readers using these methods in their 
plants? How are they working out?—IAR 
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RESPECTED STANDARD ¢ | 


A refinery in Texas . . . a chemical 
processing plant in Louisiana... a 
high-pressure power plant in New 
Jersey . .. a classified project in 
California . . . a ship at sea... 
Common denominator: danger to 
personnel and equipment from fluids 
confined in high pressure/tempera- 
ture range. 

Uncommonly good judgment: use 
FLEXITALLIC Spiral-Wound Gas- 
kets to insure a safe seal. 

The amazing flexibility of Flexitallic 
Gaskets compensates for the variable 
stresses encountered in service... 
prevents contamination where cor- 
rosive conditions exist. 

Since 1912, engineers have been de- 
signing for safety with Flexitallic, the 
original Spiral-Wound Gasket. It’s 
why we at Fleyitallic work conscien- 


tiously to gfaintain this respected 
stan sat quality, 


exi 


thermal 


eet specific con- 
and physical 


ALITY 
Lf 


bration, weaving 
and joint stresses. 
Spirallyfvound V-crimped plies of 
requireA metal with alternating plies 
of proper filler result in a resilient 
gasket having controlled compres- 
sion characteristics like those of a 
precalibrated spring. 


Flexitallic Gaskets are at highest effi- 
ciency when bolted up cold at a pre- 
determined load. For all pressure- 
temperature ranges from vacuum to 
10,000 Ibs., from extreme sub-zero to 
2000°F. For all standard joint assem- 
blies. In four thicknesses for special 
requirements: .125”, .175”, .250”, 
285”. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts, Camden 2, N. J. 


Representatives in principal cities 
Ht 
® 


shock, 


FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Flexitallic is a registered trade name. No one else can make a Flexitallic Gasket. 
Look for Flexitallic Blue—it’s our exclusive blue-dyed Canadian asbestos filler. 
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ARGUMENTS ... if pays to pop your safeties here 


Saturated steam line 
~ to superheater 


~ 
| -Steam drum 
Commer ™ 
steam line - -Superheater 
inlet 


Feed 


FIRST 
METHOD, 


Superheoter 
outlet 


Flexible hose 


I say this hookup cleans superheater best 


Reader Gunner (May Arguments) can get water-washing pres- 
sure at his soot blowers by following my sketch, above. 

First, line up 200-F water from the feed tank or other source 
to a reciprocating feed pump. Then, pressure the soot blowers 
by either (1) pumping water into the steam drum via the feed 
line through the superheater and into the soot-blower piping 
or (2) breaking the common soot-blower line, closing the soot 
blower root valve and connecting a flexible hose between pump 
and the common line. 

When feed pump applies pressure, rotate blowers five to ten 
times. When water runs clear, secure the soot blowers and use 
the hand lance on areas where deposits still remain. 

Joun Davis Los Angeles, Calif. 


Long retractable blower is the only answer 


In the final analysis, removing a given deposit from superheater 
tube surfaces (p 140, May Power) depends on kinetic energy. 
Gunner should look for the blower that brings the most kinetic 
energy to bear against his deposit. 

The long retractable blower is the only type that proves con- 
sistently effective. It uses air, steam, water or any combination. 
Often it eliminates the need for water washing. 

Except for very special applications, intermittent air blowing 
is not the answer, with or without water washing. 

S F WALLezeE Atlanta, Ga. 


Acid cleaning does the job better 


Use acid to clean the inside of boiler tubes. Compared with 
mechanical methods, acid cleaning (1) needs less down-time 
(2) eliminates extensive dismantling of boiler components (3) 
can often be applied through existing boiler connections (4) 
easily handles small-diameter tubes. 

There are two methods, circulating and soaking. Each has 
advantages. Acid washing is also used to a lesser extent for 
cleaning the outside of boiler tubes. 

Steam and air soot blowers are widely used for cleaning the 
outside of tubes. Air blowing is less messy, but usually involves 
more equipment, thus increasing investment cost. 

H B Wayne Brooklyn, N. Y. 
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Let's figure chimney 
height from boiler outlet 


Back in the 1920s, the grate line was 
the basis of chimney-height calcula- 
tions. No doubt many chimneys are 
incorrectly designed on this basis. 

But the boiler outlet damper should 
be the base for calculations. I am glad 
to note that this will be incorporated in 
the 1957 ASHAE Guide. Let me illus- 
trate with a simple problem. 

Assume two chimneys attached to 
identical industrial stoker-fired boilers 
with the same flue-gas temperature, 
draft loss, friction factor for interior 
chimney surface, inside chimney diam- 
eter, elevation above sea level, con- 
struction and air infiltration. 

We can then limit the problem to 
flue-gas temperature and _ boiler-draft 
requirements. Assume flue gas at 600 
F, outside air at 80 F in summer. Nega- 
tive furnace pressure .10 in. of water, 
and draft loss through the unit .90 in. 
of water at maximum load. 

Neglecting chimney friction and 
other items mentioned above, H = 
D/K; where H is height in’ feet, D 
required draft, in. of water, and K a 
factor depending on temperature dif- 
ferences. Then H = 1.00 / 007 = 
143 ft. 

If the boiler outlet damper is 30 ft 
above the grate line, and this is 3 ft 
above the operating floor, chimney top 
is either 176 or 146 ft above the oper- 
ating floor. If the diameter is right, 
friction loss in the chimney adds but a 
few feet to the required height. Air 
infiltration adds to the volume and re- 
duces the temperature, but the big dif- 
ference is selection of the right starting 
point. 

Boiler manufacturers define draft 
loss through the boiler as the difference 
between furnace pressure and pressure 
at the boiler outlet. I feel certain care- 
ful analysis will verify that this draft 
loss is a combination of friction and 
chimney effect within the boiler. 

Some people feel draft loss is fric- 
tion loss only. But they fail to ‘realize 
that friction loss is greater than draft 
loss through the boiler. 

F A Bercey Detroit, Mich. 


What's your argument? 

Do you agree with everything in this 
magazine? You needn’t. Shoot in your 
opinions; we pay if we print your letter. 


le 
\ 
= Feed 
tank 
a 
Soot 
valve b= \ 
SECOND METHOD 
132 


Good Trapping Practice with Good Traps 
Roy Davis, Maintenance Superintend- 
ent, looks over one of the well-engi- 
neered Armstrong trap installations he 
has made at the Masonic Temple in 
Detroit. Traps discharge to 15” ee 


Keeping the Coffee Perkin’ with 
Armstrong traps draining steam heated 
coffee urns. 


Detroit’s Masonic Temple Solves Vacuum Loss 


by Installing Armstrong Inverted Bucket Steam Traps 


@ MANY AN engineering hour has 
been spent ferreting out the leaks 
in a vacuum return system. Here’s 
a tip if you have the problem: check 
your steam traps. Don’t worry about 
flash steam from traps—look for 
the traps that are leaking live 
steam. Take the case of the big 
Masonic Temple in Detroit: 


The 11,600,000 cubic foot building 
has banquet space for 4500 persons 
at a sitting. Imagine the bedlam in 
the kitchen when the steam heated 
cooking equipment couldn’t meet 
dinner schedules!—simply because 
condensate drainage was sluggish. 
The cooks were always in a stew 
and calls to the maintenance 
department were daily occurences. 


The building buys 35 lb steam 
from Detroit Edison. Line pressure 
is used for the cooking kettles, while 
regulating stations supply 2 to 3 lb 
steam for the heating system. 


Couldn't Hold Vacuum 


Prior to the installation of Arm- 
strong traps, maximum vacuum 
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attainable was 4 inches and in some 
cases it was necessary to manually 
drain the systems and dump the 
condensate. 

According to Roy Davis, Main- 
tenance Superintendent, the instal- 
lation throughout of Armstrong 
inverted bucket steam traps has 
solved the problem. “J don’t re- 
member having had the chefs com- 
plain since... the kettles heat in a 
hurry now.” 


F. W. Emblin, Operations Man- 


ARMSTRONG MACHINE WORKS 
812 Maple Street ¢ Three Rivers, Michigan 


FACT-FULL LITERATURE FOR YOU 


ARMSTRONG MACHINE WORKS 

812 Maple Street, Three Rivers, Michigan 

Please send Steam Trap Book, “Flash at Traps” and 
“Vacuum Isn’t Vacuum.” 


ager, adds, “You can check the vac- 
uum gage any time now and ‘seldom 
find less than 15" showing.” 


There’s another nice part to this 
story that only time will reveal: 
Armstrong traps have a habit of 
delivering this kind of service on 
low pressure vacuum return sys- 
tems for years and years without 
repairs. Your local Armstrong 
Representative has plenty of cases 
he can tell you about. Why not call 
him today? 


Name 
F REE 44-Page Steam 
| Trap Book plus two — 
reprints explaining facts Street Address 
about trap operation on 
a vacuum return service. City, Zone___State a 
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1 Thoroughly clean area to be patched 


3 Paint and press on second patch 
4 Paint last patch and let dry 


HOW 


plastic patch metal 


» Now, you can repair metal tanks, pipes and other con- 
tainers of dangerous flammable materials without welding. 
Answer is epoxy-resin material and glass cloth. Such patches 
have been tested to over 1000 psi, according to manufac- 
turer. Corroded or broken-out areas, split seams, breaks, 
and porous areas have been repaired in tanks, and in con- 
duit handling gasoline, fuel and lube oils, acids, alkalies, 
and most liquid, gas or powdered materials. 

Epoxy resin has great chemical stability and good adhesion 
to metals. It’s oilproof and waterproof, resists acids and 
alkalies up to 200 F. It comes in white, known as Sonite 
P-2, and aluminum, known as Sonite P-5. 

Repair kit has glass cloth, stirring paddles, brush and 
cleaner, and epoxy resin. First, clean area down to bare 
metal. Wash with brush cleaner to remove oil. When metal 


_is dry, mix primer and paint onto area until tacky-hard. 


At 70 F, this takes half an hour. Then place glass-cloth 
patch in position and press into prime coat. 

You can strengthen patch by painting and adding glass 
cloth. Job is neater if successive patches are cut slightly 
larger, thus feathering edges. File and sand the completed 
hardened patch if needed. Tank or pipe can be used 18 
hours after hardening at room temperature. In cold weather, 
apply external heat to the patch for quick drying. 


Courtesy, Smooth-On Manufacturing Company 
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PACE-SETTER IN COMMUNICATIONS 
CHOOSES “CRUISING SPEED” BOILERS 


@ It’s only natural an expert in one field would be satisfied 
with nothing less than a product manufactured by experts. 
And that’s the reason Radio Corporation of America chose 
Kewanee Reserve Plus Rated Boilers for its new Cherry Hill 
project near Camden, N. J. Company officials wanted a 
boiler that met two specific requirements: (1) economical 
operation, (2) long life. They settled on Kewanee “cruising 
speed” Boilers with 50% extra built-in power. Likea smoothly- 
striding runner who holds back his final burst for the stretch 
drive, Kewanee’s “cruising speed” boiler operation reserves 
its maximum power capacity until peak performance is de- 
manded. Rated on nominal capacity, Kewanee Boilers give 
trouble-free performance with lower fuel and maintenance 
costs—higher efficiency and longer boiler life. Boilers rated 
on maximum capacity—those “going wide open” all the 
time—have no reserve, no “second wind,”’ left for emergen- 
cies .. . are costly to operate and maintain . . . there’s always 
the danger of mechanical failure caused by constant strain, 
So, just like RCA, make Kewanee Boilers your choice. Call 
the Kewanee man. He'll come sprinting to tell you about 
Kewanee’s “cruising speed.’”” KEWANEE BOILER DIVISION OF 
AMERICAN-STANDARD, 101 Franklin Street, Kewanee, Illinois. 
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RCA Cherry Hill Project, Camden, N. J. 
Archt—Vincent G. Kling, Philadelphia, Pa. 
Engineer—Robert J. Sigel, Narberth, Pa. 
Heating Contractor—Daniel J. (eating, 


Philadelphia, Pa, Two “cruising speed" Kewanee tron 


Fireman Boiler-Burner Units used for 
‘round the clock oil firing at RCA, 


KEWANEE 


reserve Fults rated 


KEWANEE @)BOILERS 


DIVISION OF Amenican-Standard 


— 

\ 
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BASICS .. bringing engineering theory down to earth 


NORMAN PEACH, Assistant Editor 


 OHM'S LAW 


Amperes 


ELECTRICITY : 2 


Fundamental units and Ohm's law 


® Last MONTH we discussed how a stream of electrons 
makes an electric current. This was an “inside” view of 
electric current. Now let’s take an “outside” look at electric 
circuits to see what fundamental quantities determine elec- 
tric current. Electrons are too small to be practical units 
of current, so we use the ampere for measurements. A one- 
ampere current flows in a circuit when 6.28 x 1018 (or 
6.28-billion billion) electrons pass a point in circuit every 
second. Actual standard ampere is steady dc current that 
deposits 0.001118 gram of silver from specially controlled 
solution in one second. Amperes may be compared to gal- 
lons per minute in liquid flow. Current is measured by an 
ammeter in series with circuit. Current flows through am- 
meter (or through ammeter shunt, which is outside of case). 

Force is needed to move electrons and cause current to 
flow. This force is produced in many ways—by batteries, 
for example, or by generators—and is called electromotive 
force (emf). Unit of emf is the volt. Standard volt is 
1/1.083 of emf produced by special-type electrochemical 
cell. In general, emf is the term used when speaking about 
a device that causes current to flow in circuit; voltage refers 
to electric pressure across part of circuit. Volts are meas- 
ured by voltmeter in parallel with part of circuit. 

Every circuit offers some opposition to current flow. This 
opposition is called resistance in steady de circuits and some 
ac circuits (most lighting and heating circuits). For some 
materials, resistance is high, for others, very low. Resistance 
also varies with temperature. Resistance units are ohms. 
A circuit has a resistance of one ohm when an emf of one 
volt produces a current of one ampere in it. Sometimes it’s 
desirable to put resistance in a circuit; devices intended 
for this purpose are called resistors. 


Ohm’s law relates current, voltage and resistance: 


E ‘ R = E 
R I 
I is symbol for current in amperes, E is emf in volts, and 
R is resistance in ohms. When considering part of circuit, 
voltage V can be substituted for emf E. 

Ohm’s law shows us that voltage or emf equals product 
of current times resistance. Voltage, or emf, is “used up” 
around the circuit. If we remove voltmeter lead from — ter- 
minal of battery in sketch above, and move it along the wire, 
voltmeter reading will decrease until it is zero when both 
leads are on + battery terminal. Voltage decreases across 
a part of circuit in direct proportion to resistance of the 
part, causing voltage drop. Difference in voltage between 
beginning and end of a circuit element is known as potential 
difference. A potential difference is necessary to make cur- 
rent flow through circuit element. In sketch above, nearly 
all of circuit’s resistance is in the lamp. Since wires are 
selected that have as little resistance as is practical, the /R 
drop in wires is small, and almost all the emf of the battery 
is across the lamp’s terminals. 

Ohm’s law comes in handy for many practical calculations 
around the plant. If, for example, you wish to find out re- 
sistance of an unmarked resistor, it can often be found by 
ammeter-voltmeter method. Connect resistor to be tested 
in series with ammeter and emf (and usually a known re- 
sistor to limit current), and connect voltmeter in parallel 
with the resistor being tested. Insert the values of current 
and voltage indicated by the instruments into the Ohm’s Law 
resistance formula and calculate the unknown resistance. 
Next month, Basics turns its attention to Power and Energy. 


I= E=I1R 
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you can make your selection of the BEST in 


MONOLITHIC REFRACTORIES 


H-W STANDARD CASTABLE— 

with a strong hydraulic bond, form- 
ing a monolith free from joints, used in 
arches, walls, hearths and doors. Its 
service limit is approximately 2400°F. 


H-W EXTRA STRENGTH CASTABLE— 

as several times the mechanical 
strength of other castables and is espe- 
cially suited for withstanding impact 
and abrasion. It is highly resistant to 
thermal shock, and in refractoriness cor- 
responds to the H-W STranpDarpD Cast- 
ABLE. 


ia H-W SUPER CASTABLE— 

serves under certain conditons where 
higher temperatures prevail—up to 
2700-2800°F 


0 H-W HIGH-ALUMINA CASTABLE— 

is even more refractory than the H-W 
Super CASTABLE and may be used at 
temperatures up to 3000°F. 


H-W CASTABLE-RC— 

is a refractory concrete which is used 
with good economy for intermediate 
duty service, such as paving around 
furnaces, low and intermediate temper- 
ature flues, hot floors and similar appli- 
cations. 


[_] H-W BAFFLE MIX— 

is made with a coarse texture, which 
enhances its spalling resistance and 
other properties, especially desirable for 
use in monolithic baffles of boilers. 


Oo H-W 85 LIGHTWEIGHT CASTABLE— 
combines the properties of light weight 
and heat insulation for use at tempera- 
tures up to 2450°F. 


H-W 56 LIGHTWEIGHT CASTABLE— 


weighs only 56 lbs. per cu. ft. Its thermal 
conductivity is about 38% that of high- 
duty fireclay brick. In the class of light- 
weight castables, it is unusually strong 
and volume-stable within its tempera- 
ture limit of approximately 2100°F. 


H-W CHROME CASTABLE— 

ause of its density and chemical 
composition, is highly resistant to vari- 
ous corrosive fluxes and slags at high 
temperatures. An outstanding applica- 
tion is in bottoms and side walls of 
sodium salts recovery furnaces used in 
paper mills. 


H-W STANDARD PLASTIC FIRE BRICK— 
is manufactured from the highest qual- 
ity of hard calcined flint and plastic 
bond clays. It is equivalent to high duty 
fireclay brick in refractoriness and is 
used successfully under most conditions 
for which fireclay brick of this class are 
adequate. 


[_] H-W SUPER PLASTIC FIRE BRICK— 

is suitable for service requirements be- 
yond the limits of standard plastic fire 
brick. 


[_] PLASTIC THERMOLITH BATCH— 

is a chrome refractory which is used to 
great advantage for the construction of 
furnace bottoms where the corrosive 
ash and alkaline fluxes is an important 
destructive factor. 


OTHER TYPES: Soe, various specialized Harbison-Walker monolithic refractories is HARWACO 
MASTIC which is ideally suited for plastering with a trowel as for sealing V-shaped 
spaces at exterior faces of tubes of water wall boilers. Others include castables of 
low iron oxide content for particular catalytic requirements, and some having excep- 
tional properties for certain exacting applications. These comprise ramming mixes 
in a wide range of chemical compositions. 


Please check those of interest and write us for additional information: 


HARBISON-WALKER REFRACTORIES. co. AND SUBSIDIARIES 
World’s Most Complete Refractories Service - 


GENERAL OFFICES: PITTSBURGH a PENNSYLVANIA 


‘ 
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“That evening we ended up at the Casa Suprema again. 
Only this time the boys wouldn’t let me spend a cent.’ 


Marmy's low vacuum 


® THIs MORNING, for the first time in 
over four years, Marmaduke Surface- 
blow paid us a surprise visit in our 
26th-floor Power office. We were as- 
sembling in Chief Editor Lou Rowley’s 
office for our monthly schedule meet- 
ing when the cagey consulting engineer 
barged in. 

“Mr Surfaceblow himself,” greeted 
Lou in his cheerful way, extending 
a glad hand to our visitor. “What’s the 
occasion for this pleasant surprise?” 

“Hello, Mr Surfaceblow,” we all 
chimed in, crowding around the tall 
erect gent with the gray bowler perched 
at a rakish angle on his dome. But 
Marmy just grunted and walked over 
to the window. He hooked his thumbs 
into the armpits of his checkered vest 
and fixed his running lights on a ship 
headed up the Hudson River far below 
us. Then he grabbed a fistful of Web- 
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ster cigars from Lou’s desk, lit one of 
them from his own cigar butt and 
stuck the rest into his coat pocket. 
Next, he plopped down into a chair be- 
side Lou’s desk and started puffing 
away furiously, filling the room with 
smoke. 

To break the ice, Lou said in his 
friendly way, “Here’s a letter from an 
old engineer friend in Greensburg, Pa., 
Mr Surfaceblow. He writes, ‘I visited 
a large industrial plant that has a low- 
level jet condenser, served by two single- 
stage ejectors. Valves of one ejector 


were easy to get to, so that stage was | 


run all the time. Standby ejector’s cut- 
off steam valve, which was out of reach, 
leaked steadily. This caused the diffuser 
to rust to a really sad finish, Then 
one day, Number One ejector gave up 
the ghost. But when the operator tried 
to switch to Number Two, it naturally 
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wouldn’t work. The jet manufacturer, 
who was near, came to the rescue. But 
I know that if Mr Surfaceblow had 
been there, he would have cleaned out 
the rusted diffuser, then opened the 
steam nozzle to compensate. By in- 
creasing both throat areas the same 
percentage, vacuum could again be es- 
tablished and the schedules met with- 
out delay. Of course, the moral is that 
standby equipment must be kept in 
order and steam fitters shouldn’t hide 
valves beyond reach. Why don’t you 
ask Mr Surfa....’” But that’s as far 
as Lou got. 

“Bilgewater on placing valves out of 
reach, on lazy operators and on raising 
vacuum,” suddenly roared Marmy in 
his foghorn voice. “I'll tell you water 
logged editors about the time I found 
almost two inches of lost vacuum and 
all I did was cut out a boiler.” 

That did it. Lou quickly opened a 
window to relieve the smoke screen as 
well as the vibration on our ear drums. 
The rest of us found places to sit, for 


(Continued on page 184) 
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One of 28 Worthington condensers serving 20,000 kw 
turbine generator units in a southern aluminum plant. 
Each unit has twin 9300 sq. ft. shells, tee-connected. 


100,000 sq. ft. low-headroom oval-type Worthington 
condenser. One of five units serving 215,000 kw tur- 
bine generators at the largest power plant in Ohio, 


Name the job...Name the space... 
WORTHINGTON has the condenser! 


Worthington builds condensers in all sizes to meet 
any reasonable space requirement. A design exclu- 
sive ...the Double Folded Tube Layer . . . enables 
Worthington to “tailor” a condenser to available 
space, reducing cost of foundation and building 
construction. Most headroom limitations are easily 
met. The Double Folded Tube Layer design is 
adaptable to almost any shape of condenser shell, 
without sacrificing efficient performance. Worth- 


ington offers a variety of arrangements including 
oval or rectangular single shell units, side mounted 
shells with exhaust elbow, twin shells with side or 
tee-piece exhaust connections, and special designs 
for “axial-flow” exhaust turbines. Worthington can 
meet your needs quickly and economically. 

Contact your nearest Worthington District 
Office or write: Worthington Corporation, A&SP- 
Steam Power, Harrison, N. J. 


WORTHINGTON 


SS 


STEAM-JET EJECTORS * VACUUM PUMPS + BOILER FEED PUMPS * FEEDWATER DEAERATORS * SURFACE CONDENSERS and AUXILIARIES * STEAM TURBINES 
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A factory-built “package”, the modern self-contained 
air conditioning unit shown in this layout is designed 
for both summer cooling and winter heating. Installa- 
tion of the unit is relatively simple. It is necessary only 
to supply steam or hot water to the heating coil, cool- 
ing water to the condenser, a condensate drain, and 
electric power for operation of the compressor. The 
required service connections are illustrated in the 
accompanying diagram. 


The hookup for humidity control, particularly im- 
portant for installations such as in night clubs, audito- 
riums, and others having a high moisture removal 
load, is also shown in the diagram. 


In this particular system, is is assumed that steam 
is available for winter heating, and that the condenser 
is served by the city water supply. The condenser water 
discharge is used for the reheat necessary for humidity 
control. 


During the winter season, the heat output is regu- 
lated by a modulating steam valve which operates in 
response to a room thermostat. In the summer, another 
room thermostat starts the compressor when cooling 
is required, and the two-position water control valve, 
located as shown in the diagram, permits the water to 
flow to the drain. 


When dehumidification is required without cool- 
ing, a room humidistat keeps the compressor in opera- 
tion, but changes the position of the two-position water 
control valve so that the condenser discharge flows to 
the heating coil. 


Two water-regulating valves are employed as illus- 
trated. One, in the city water line, is set in the usual 
manner to maintain a predetermined head pressure on 
the compressor by varying the amount of water flow- 
ing into the condenser. The second regulating valve, 


CALL YOUR NEARBY 
JENKINS VALVE 
DISTRIBUTOR 


For any required information, and for prompt delivery of 
Jenkins Valves from stock, call your local Jenkins Distributor. 
Make full use of the many services of this qualified supply 
specialist. He can help you save time, simplify purchasing, and 
reduce operating costs. 


JENKINS PRACTICAL PIPING LAYOUTS 


How to plan piping connections for an 


ALL-YEAR SELF-CONTAINED AIR CONDITIONING UNIT 


in the line from the condenser and to the heating coil, 
is set for a head pressure higher than the pressure on 
the feed control valve. 


This secondary condenser water control reduces 
the cooling capacity of the unit and, at the same time. 
provides hotter water for reheat in the heating coil. 
thus serving to maintain proper relative humidity 
without excessive reduction of temperature. The 
amount of reheat obtained is approximately equal to 
the cooling provided by the unit, so that the net effect 
is that of dehumidification only, without cooling. 


The Jenkins Fig. 106-A Bronze Globe Valves 
recommended for strainer blowoff and other services 
in this layout are the Renewable Composition Disc 
type. They provide dependable, vapor-tight closure, 
and every construction feature contributes to their 
reputation for lasting economy, low maintenance. Re- 
placing the disc, at any time required, restores a Fig. 
106-A to full efficiency, and the slip-on, stay-on disc 
holder design permits the change to be made quickly, 
without removing the valve from the line. 


Consultation with accredited piping engineers and 
contractors is recommended when planning any piping 
system. To save time, to simplify planning, to get all 
the advantages of proved “extra value” design, specify 
Jenkins Valves for every service. Jenkins new Catalog 
No. 56 lists the full line. Jenkins Bros., 100 Park Ave., 
New York 17. 


Fig. 106-A 
Renewable 
Composition Disc 
BRONZE 
GLOBE VALVE 


150 Ibs. Steam 
300 Ibs, O.W.G, 


a | 

| 
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ALL-YEAR 
SELF-CONTAINED 
UNIT 


STEAM CONTROL VALVE 
RESPONSIVE TO ROOM 


TRE 


STEAM 
(WINTER) 


FOR SUMMER HUM 
CONTROL 


CONDENSER WATER 
DISCHARGE AFTER 
DEHUMIDIFICATION 
SERVICE 


WATER REG. VALVES 
RESPONSIVE TO 

F COMPRESSOR 
HEAD PRESSURE 


Diagram by Huxley Madeheim 
Consulting Engineer 
Copyright 1956 —Jenkins Bros. 


CITY WATER 


Code/ Qty. Jenkins Valve Service Code} Qty. Jenkins Valve Service 
A 1 | Fig. 370 Br. Gate City Water Shutoff J 1 | Fig. 47-U Br. Gate Prevent Stm. Flow To Drain 
B 1 | Fig. 92-A Br. Sw. Check | Prevent Contam. City Water K 2 | Fig. 370 Br. Gate Shutoff Control Valve 
VALVE RECOMMENDATIONS Cc 1 | Fig. 106-A Br. Globe Drain Water System L 1 Fig. 106-A Br. Globe Bypass Control Valve 
For details of valves to suit varying D | 3 | Fig. 370 Br. Gate Shutoff Control Valve M 1 | Fig. 92-A Br. Sw. Check | Prevent Water Flow To Stm. Line 
conditions soe Jenkine Cotaleg 56 E 1 Fig. 370 Br. Gate Bypass Control Valve N 1 Fig. 47-U Br. Gate Shutoff Water To Cond. Syst. 
F 1 | Fig. 370 Br. Gate Shutoff Drain Line P 4 | Fig. 106-A Br. Globe Strainer Blowoft 
G 1 | Fig. 92-A Br. Sw. Check [Prevent Stm. Flow To Water Line 7 1 Fig. 106-A Br. Globe Trap Test 
H 1 | Fig. 117-A Br. Lift Check Prevent Backflow Thru Htg. Coil s 1 | Fig. 370 Br. Gate Shutoff Condensate Flow 


LOOK FOR THE JENKINS DIAMOND 


VALVES= 


SOLD THROUGH PLUMBING-HEATING 
AND INDUSTRIAL DISTRIBUTORS 


SUPPLY AIR OU 
A 
S 
FLOAT AND THERM. IN SUMMER - ff 
CLOSED IN WINTER Zo WATER 
2 WATER OUTLET FROM CONDENSER 
TOCONDENSATE WATER INLET TO CONDENSER 
‘ 
2 POSITION CONTROL VALVE 
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bi 
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Start with these quick samples... 


Largest dynamometer in West... 


is the 10,000-hp hydraulic unit built by Enterprise Engine & Mach- 
inery Co, It weighs 90,000 Ib, has a 9-ft diameter rotor. Principal 
use will be for testing company’s new 7000-hp diesel engines. Good 
way to keep pace with developments like this in the fast-moving 
power field is to make a monthly habit of reading . . . 


Reports From the Field, p 144 


Major innovation... 


in power production is the supercritical-pressure steam plant. 
Feature technical paper compares such an installation with a con- 
ventional steam plant, comes up with many noteworthy facts. Other 
recent papers on nuclear energy, lubricants, corrosion are abstracted 
for your quick review. And if you want the full reports, there’s info 
on where to get them. 


Technical Briefs, p 146 


Special formulation... 


of water, petroleum hydraulic oil and emulsifying agents results in a 
low-cost fire-resistant hydraulic fluid. ‘‘Snuffer’’ action is the key 
to its industrial use. Interested? You'll find the full dope 
in this month’s... 


Plant Equipment News, p 152 


Before you make your move ... 


check items 21 through 23 in this month’s listing of manufacturers’ 
bulletins. For convenience in obtaining any of the 40-odd items 
reviewed, use the handy post cards provided. 


Free Literature, p 159 


Building a better mousetrap? 


Creative thinking teamed with curiosity should go a long way toward 
solving your problem. That’s the sage advice handed out this month 
by our old engineer-philosopher . . . 


George Edwards, p 162 


For other timely ideas, see following service pages > 
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New Revolutionary Steam Trap 


One large capacity seat for all pressures! 


Trouble-free design 


Here is a trap so simple, it doesn’t 
even have a valve closing mechanism. 
The kinetic energy of steam closes 
the valve. ONLY the new Sarco TD 
uses this operating principle. 

No mechanism parts to wear or 
stick. No narrow channels to choke. 
No gaskets to leak. 


New Sarco Thermodynamic steam trap. Sizes ¥@ to 1”... each body as small as 
a tee fitting! Capacity is determined, not by a bulky body, but by the effective 
orifice, valve action, pressure drop and condensate temperature. 


1. Cuts trap inventory 
With the revolutionary Sarco TD steam trap, you use ex- 
actly the same trap...with exactly the same large capacity 
seat...for all pressures 10-600 psi...for heavy, light or no 
condensate load. Sizes 3 to 1”. 


2. All pressures 10 to even 600 psi! 
...without changes or adjustments. Self-adjusting. High pres- 
sure construction...at a low pressure trap price! 


3. Operates perfectly when pressure fluctuates 
Absolutely no effect even from 600 to 10 psi! No water seal 
to evaporate. No adjustments. 


4. Widest capacity range 
Same large capacity seat for 10 as for 600 psi. Pressures of 
incoming air and condensate INSTANTLY AND FULLY raises 
valve head (disc), permitting maximum discharge. 


5. Operates equally well on all loads 
The same Sarco TD trap for heavy, light or no condensate 
load. No prime to lose. No adjustments, 

6. No oversizing worries 
You can size the new Sarco TD steam trap for peak conden- 


sate loads...without risk of blowing steam on light loads... 
no prime to lose...no adjustments. 


7. No steam leak required 
...to operate the revolutionary Sarco TD steam trap (Pat. 
Pending). Closes tight against steam! 


Convince yourself by 60-day trial...use coupon 


SARCC 
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ONLY VALVE HEAD — 

MOVING HARDENED 

PART a STN. STEEL DISC 
HARDENED 


STN. STEEL 
SEAT SURFACE 


Maintenance 
practically eliminated 
The all-stainless steel Sarco TD has 
only 3 parts...cap, disc and body. 
Only moving part is a hardened SOLID 
stainless steel disc, practically wear- 

proof. 


SARCO COMPANY, INC. 
Empire State Bidg., N. Y. 1, N. Y. 


Please send me Sarco TD Steam 
Trap and strainer for 60-day trial. 


Size. For use | 
| Firm__ 
City. State. 
2161-8 l 
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REPORTS FROM THE FIELD 


What’s happening in power and what it means to you 


For Calendar of Events see page 234 


10,000-hp dynamometer to test diesel units 


® WorKING FROM a 26-in. model, engineers at the Enter- 
prise Engine and Machinery Co, San Francisco, have come 
up with the largest dynamometer in the West, to be used 
in testing the “diesel engine of tomorrow.” 

The $250,000 hydraulic unit, which has a capacity of 
10,000 hp, weighs 90,000 lb and has a rotor 9 ft in diameter, 
took four months to build. It will be used to test the firm’s 
new RV series diesel engines rated at more than 7000 hp. 

Vertical sliding weir gates, rather than conventional valves, 
control hydraulic load. This system keeps hydraulic load 
constant even if there are pressure surges in water supply. 

Because job was on a one-shot basis, casting was consid- 
ered uneconomic and parts were welded together. 

Pit for dynamometer is 76x22 ft and provides room for 
a test stand at each end of the giant unit. One engine can 
be placed while the other is undergoing the test. Design 
permits rotation in either direction. 


Boxcar houses naval ccmpressed-air plant 


THE Boxcar, pictured opposite, is actually a complete 
compressed-air plant capable of producing 5000 cfm of air 
at 100 psi, ready to go on a moment’s notice in a military 
or civilian emergency. 

The llth Naval District, with headquarters at San Diego, 
Calif., keeps the boxcar, which will be on tap if needed, to 
keep essential air services going. The unit is said to have 
a wide range of possible uses. 

Output is greater than the compressed-air capacity of 
many large factories. It’s supplied by two 3-stage com- 
pressors of 2500-cfm capacity each, complete with inter- 
coolers, aftercoolers and receiver. 

Custodian of the emergency air supply is the Naval Re- 
pair Facility at San Diego. 


To use new compressor for gas pipeline 


> A sSUPERCHARGED angle gas-engine compressor, represent- 
ing the first of its kind in gas pipeline service, will be 
installed at El Paso Natural Gas Company’s Navajo Com- 
pressor station. 

The engine, a Worthington SUTC-1610, accompanied by 
four UTC-1610, 2000-hp units, will be situated at an altitude 
of 6500 ft. The increased altitude will necessitate a decrease 
in the sea-level rating of these engines. The four 2000-hp 
units will be rated at 1600 hp at the site. The supercharged 
2500-hp engine will be derated to 83% of sea-level rating. 

The Navajo station is on the main transmission line which 
extends almost directly west to San Francisco. 


(More Reports From the Field on page 232) 
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This new Mead-Morrison 10-ton sta- 
tionary coal tower, recently installed at 
Commonwealth Edison Company’s 
Ridgeland Station, was designed for a 
free digging rate in excess of 1200 tons 
per hour from barge to hopper. 
: The use of a Mead-Morrison light- 
o weight coal grab and a Mead-Morrison 
; barge haul system contributes to this 


One of the features of this machine is 


an extended cantilever at the rear, 
. 7 oO allowing coal to be put in storage and 
ee, BARGES to be reclaimed from storage to con- 
veyer belt or barge. Power to the hoist 
drums is supplied by wound-rotor 
i motors and counter-torque, full-mag- 
netic, reversing, alternating current 
ae control for 4160 volts. 

Mead-Morrison Coal and Ore Han- 
dling Bridges and Unloading Towers 
are available in capacities up to 2000 
tons per hour. They have proven their 
efficiency and dependability for over 50 
years in installations all over the world. 
Be sure to consult Mead-Morrison on 
your material unloading and rehandling 

problems. 


| 
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STATION HEAT-RATE IMPROVEMENT—typical 3500-psig cycles over 2400-psig cycle 


Thousands of dollars 
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Economic evaluation of large supercritical- 
pressure steam-power-plant cycles 


Steam 
piping 


Steam piping 


B-F pumps 
F-W heaters, 
misc. 


Boiler and 
controls 


Turbine 
generotor 


Equipment 
and: 
structures 
Deductions 


3500 psig 
1050/1050F 


B-F pumps 
FW heaters, 
misc. 


Boiler ond 
controls 


3500 psig 
HISO/IOSOF 


INCREMENTAL INVESTMENTS—typical 3500-psig cycles vs 2400-psig 1050/1000-F 


A comparative study of a large steam 
turbine application for supercritical 
and conventional pressures. By J J] 
Fleischmann, A H Gibeling, A Mergy 
and E R Miller, Allis-Chalmers Manu- 
facturing Co. 

The supercritical - pressure steam 
plant represents a major innovation in 
power production. It is logical that 
advantages and disadvantages of the 
supercritical-pressure plant should be 
determined by comparison with a con- 
ventional-pressure steam plant which 
is a known quantity. This paper pre- 
sents such a comparison for a specific 
application, using a 2400-psig 1050/ 
1000-F plant as a base with which to 
compare two supercritical - pressure 
plants. 

A design for a turbine operating at 
3500-psig 1150-F inlet conditions is 
presented. Design and operational fea- 
tures of other components of a super- 
critical cycle are discussed. An eco- 
nomic evaluation of the estimated sta- 
tion incremental costs and heat-rate 
gains is given. See charts, left, and on 
page 148 for typical results of the study 
in paper. APC paper; no number. 


Predicting performance of large steam 
turbine-generator units for central sta- 
tions. By H Hegetschweiler and R L 
Bartlett, General Electric Co. 

Purpose of this paper is to provide 
the power industry with an up-to-date 
method for predicting performance of 
large steam turbine-generator units. 
The efficiency calculation method given 
has been adjusted carefully to show a 
true comparison between machines of 
different types, sizes, steam conditions, 
reheat and non-reheat, etc. 

The level of performance obtained 
by use of this method is judged to be 
the highest justifiable for prediction 
purposes at the present state of the art. 
Based upon the performance calcula- 
tion method presented in this paper, 
relative heat-rate curves have been pre- 
pared comparing the performance of 
various turbine-generator units at nor- 
mal nameplate rating. A complete 
heat-balance diagram and an efficiency 
calculation example are included illus- 
trating the use of the method. ASME 
paper No. 50-SA-52. 

More Technical Briefs turn page 
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Johns-Manville 
organizes to give you 
better insulation service 


New and separate insulations division created to 
provide industry greatly improved Sales and 
Engineering service to meet modern problems 


@ Johns-Manville is now concentrating all industrial 
insulation operations within a new, fully integrated 
insulations division. This greater specialization makes 
possible the most complete insulation service available 
to industry. It consists of — 


Sales Representatives ... . men 
on whom you can rely for your 
insulation recommendations. 
Your J-M salesman will help you 
select the insulating material ex- 
actly right for your job—the one 
that will provide maximum fuel 
savings, improved process con- 
trol, and minimum maintenance. 
As co-ordinator of J-M’s extensive research-engineering- 
manufacturing facilities, he offers you outstanding insula- 
tion training and experience. 


Insulation Engineers— Backing 

up the J-M salesman on every job 

is the J-M insulation engineer. 

He is primarily concerned with 

‘ solving insulation problems. He 

recommends the economic thick- 

ness of insulation, as well as the 

proper finishes, weatherproofing and securement. His 

highly specialized knowledge makes possible an intelligent 

recognition and handling of your individual insulation 
requirements. 


Insulation Contract Units... 
Fully aware that no insulation 
is better than the man who applies 
it, the J-M Insulation Contractor 
makescareand skill in thescientif- 
ic application of Johns-Manville 
insulations his stock in trade. He 
maintains a complete crew of 
estimators and mechanics trained in J-M application 
techniques. He is ready to give you fast, efficient service 
on any insulation job—large or small. Proud of his repu- 
tation for integrity in his own community, the J-M 
Insulation Contractor merits your complete confidence. 


Complete Range of Products — 
In this day of exacting tempera- 
ture control, the need for specific 
insulations for specific services is 
greater than ever before. Recog- 
nizing this, Johns-Manville man- 
ufactures insulations for every 
industrial requirement. Produced 
from the finest grades of asbestos, magnesium carbonate, 
diatomaceous silica, refractory clays and ceramic fibers, 
they are designed to afford maximum insulating effective- 
ness and durability at operating temperatures ranging 
from minus 300F to plus 3000F. 


Extensive Research Facilities— 
At Manville, New Jersey, Johns- 
Manville maintains the world’s 
most completely equipped insula- 
tion laboratory. Here insulation 
scientists are engaged in a con- 
tinuous program of developing 
new and better insulating ma- 
terials. In addition, their technical knowledge is always 
available to J-M customers whose insulation problems 
require special study. 


Experienced Management — At 
headquarters as well as in the 
field, management of the new in- 
sulations division consists of men 
who, in line with J-M’s promo- 
tion-from-within policy, are in- 
sulation veterans. With a realistic 
grasp of customers’ needs, they 
are alert to new and better ways 
to serve you... now, and in the future. 


On Your Next Insulation Job— Whether your 
next insulation job is big or little, simple or complex, 
let Johns-Manville handle it for you. Just call your 
nearest J-M sales office, or write direct to Johns- 
Manville, Box 14, New York 16, New York. In 
Canada, Port Credit, Ontario. Chances are, you'll be 
glad you did! 


JM Johns-Manville INSULATION 


MATERIALS - ENGINEERING - APPLICATION 
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Net total investment ditterence 
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ver toto! capitalized heat-rate gain 


2400 


2000 


Thousands of doliars 


3500 psig 
1050/10SOF 


3500 psig 
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INVESTMENT SUMMATION and capitalized heat-rate for the plants studied here 


A planned turbine testing program. 
By F H Light, Philadelphia Electric 
Co. 

A planned turbine testing program 
provides an effective means of detecting 
economy losses due to turbine perform- 
ance and provides data to evaluate the 
reason for the loss. Corrective measures 
such as turbine washing or turbine 
maintenance can often restore the tur- 
bine to normal efficiency, and if these 
measures can be justified by test re- 
sults, prompt action can prevent large 
fuel losses which would ordinarily go 
undetected. 

A well-planned program that provides 
proper turbine instrumentation located 
conveniently so that a few observers 
can perform the periodic turbine tests 
will require only a few man hours per 
month to obtain and compute the test 
results. This expenditure for instru- 
ments and time is well justified, on the 
basis of experience, by the operating 
savings effected. 

The planned turbine testing program 
has four phases: (1) planning and se- 
lection of turbine instrumentation (2) 
development of turbine test correction 
factors (3) a planned turbine test pro- 
cedure and method of calculating test 
results (4) interpretation of the test 
results. These are discussed in the 
paper. ASME paper No. 55-A-53. 


Turbine supervisory instruments. By 
J C Spahr and R L Richards, Westing- 
house Electric Corp. 

The operation and function of a 
complement of current turbine super- 
visory instruments are described. The 


148 


instruments are shaft-eccentricity me- 
ter, cylinder-expansion meter, differen- 
tial-expansion meter, flange differen- 
tial-temperature meter, shaft-position 
meter with a hydraulic backup device, 
thrust meter, and shaft-vibration meter. 
Charts showing typical operating events 
are discussed. The present and future 
philosophies concerning the use of sn- 
pervisory instruments are given in the 
conclusions. ASME paper No. 55-A-62. 


Instrumentation for steam consump- 
tion tests on medium steam turbine- 
generator sets. By D E Kimball, Gen- 
eral Electric Co. 

In a 1954 paper the author presented 
various measures of the uncertainties of 
the data of precision steam-consump- 
tion tests on medium-sized steam tur- 
bine-generator sets, deriving them from 
the overall results of the tests and from 
comparisons of duplicate instruments 
used in them. In the present paper he 
briefly describes the instruments and 
their calibrations and presents typical 
calibration corrections. instru- 
ments and their calibrations have been 
used for many years. 

Most comparisons presented here 
demonstrate that instruments of high 
precision have small calibration cor- 
rections which are significant and that 
most corrections do not change sig- 
nificantly. They also show that these 
instruments can be relied upon in very 
precise turbine steam - consumption 
tests. ASME paper No. 55-A-206. 


Directions for ordering papers on p 224 
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Nuclear energy 


A digital computer program for de- 
termining atomic wave functions. By 
W W Piper, General Electric Co. 
Solution of a set of second-order 
differential equations for computing 
Hartree-Fock self-consistent field wave 
functions has been successfully pro- 
grammed for use on an JBM type 650 
magnetic-drum digital computer. These 
equations are nonhomogeneous and 
have coefficients which are functions of 
the solution. Thus, the equations must 
be integrated a sufficient number of 
times to reach a state of self-consis- 
tency. For a particular atomic configu- 
ration this may be accomplished in five 
to eight hours of machine time with the 
present program. This represents a 
tremendous saving over previous hand 
methods. AIEE paper No. 56-155. 


Power reactor development program 
in the Netherlands. By Dr J J Went, 
Kema Research Laboratories, Arnhem, 
Netherlands. 

Economic, technical and safety prob- 
lems are playing a decisive role in the 
development of power reactors. It is 
probable that the power reactor types 
under construction at the moment will 
be different from the systems to be 
used in future. Evidently the construc- 
tion of real power reactors, with the 
present status of technological knowl- 
edge, must be conservative. It is «quite 
obvious that a long-term power-reactor 
development program will be different 
from a short-term program. 

In the Netherlands it is believed that 
the economic potentialities of nuclear 
reactors are so important, that the 
choice of advanced types, even if that 
will result in a long-term program, is 


justified. WPC paper No. 201 J/14. 


The technical problems of designing 
and operating reactors for producing 
electrical power and the problems of 
making them economic. By H H Gott, 
Atomic Energy Industrial Group, 
United Kingdom Atomic Energy Au- 
thority. 

This paper reviews the various types 
of reactors which are potentially avail- 
able for power production. It is em- 
phasized that this is already a large- 
scale industrial and economic problem 
and plants which do not have the back- 
ing of extensive allied engineering ex- 
perience are at a disadvantage. 

In a fully developed power system 
involving a large number of units the 
(Continued on page 150) 
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THE NEW S-E-CO. MODEL 50 


COAL SCALE is the only scale that carries a 24° width 
of coal through the scale without restriction 


To meet the requirements of central 
stations and industrial plants that are 
using larger and larger boilers — and 
to move coal that is becoming more 


and more sluggish — Stock Equip- 


ment Company has developed their 
new Model 50 Automatic Dust-Tight 
Coal Scale. 


The inlet is a full 24” inside square and 
the feed belt carries the coal straight 
through in an unrestricted 24” stream. 
The belt has the well known S-E-Co. 
endless, molded construction and is 


carried on closely spaced anti-friction 


idlers. This design allows it to handle 


the inlet loading (even under the larg- 
est bunkers) without danger of belt 
failure or shortened life. 


The Model 50 includes many other new 


and advantageous features. Contact the 
Main Office in Cleveland or any of the 
local representatives to arrange for a 
conference to discuss these features in 
detail. Your next unit, whether it’s 
brand new or part of a rebuilding pro- 


gram, deserves and needs the new 
S-E-Co. Model 50. 


— 
~ 


SPECIALISTS IN s STOCK Equipment Company 


BUNKER TO PULVERIZER AND 


| 
STONER HANNA BLODG., CLEVELAND 15, OHIO 
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writer wishes to see the parallel opera- 
tion of gas-cooled thermal reactors and 
sodium-cooled fast reactors. The gas- 
cooled reactor produces electricity 
competitively without need for enriched 
uranium fuel or any other isotope sep- 
aration plant; moreover it is inherently 
safe, perhaps the only reactor whose 
safety can be relied on under any fore- 
seeable circumstances. 

The high concentration of fissle 
material in the fast reactor implies a 
need for a very high-heat release. As 
this may be difficult to achieve for a 
core with a very high gain factor, a 
compromise must be expected. Men- 
tion is made of the operation of reac- 
tors and the possibility of carrying out 
maintenance work on them. W PC paper 


No. 175 J/12, 


Atomic energy progress in Sweden 
1945-1955. By Harry Brynielsson, 
Managing Director of the Swedish 
Atomic Energy Company. 

Sweden has no coal or oil deposits 
worth mentioning but in her alum shale 
deposits she has an abundant but low- 
grade raw material for uranium. Atom- 
ic energy therefore must be of great 
interest for the future energy supply of 
the country. 

Atomic energy work is divided be- 
tween two organizations, the Atomic 
Energy Commission and the Atomic 
Energy Company. The Commission, 
appointed in 1945, acts as an advisor 
to the Government and also as a re- 
search council supporting the funda- 
mental research. 

The Atomic Energy Company was 
founded in 1947 to take care of the 
applied research and industrial prob- 
lems in connection with the atomic 
energy program—to prospect for and 
manufacture materials necessary for 
atomic energy production, to construct 
and build reactors, and to handle in- 
dustrial and commercial matters. It 
is jointly owned by the State and some 
private industries. 

Since 1953 the Company has had a 
uranium extraction plant running in 
Kvarntorp, using as raw material alum 
shale with an uranium content of about 
200 grams per metric ton. The con- 
centrate is purified in a chemical plant 
in Stockholm where also the uranium 
metal is fabricated. 

In July, 1954, the Company started 
the first Swedish experimental reactor 
R 1 in an underground laboratory in 
Stockholm. This reactor provides in- 


Directions for ordering papers on p 224 


More TECHNICAL BRIEFS 


in: 


formation about the running of reactors 
and the arrangements for regulation, 
control and measurement, protection 
against radiation, etc. 

As the next step there are plans to 
build a development reactor with the 
highest possible neutron flux and with 
facilities for carrying out experiments 
at high temperatures. For this reactor 
and future experimental work in the 
reactor field, the Company has ac- 
quired an area of about 150 hectares 
(300 acres) at Studsvik, about 80 kilo- 
metres south of Stockholm. WPC paper 
No. 128 J/4. 


Test of a once-through steam genera- 
tor with a liquid metal as a heat 
source. By J J Morabito and R H 
Shannon, Atomic Power Development 
Associates, Inc. 

The paper covers basic concepts and 
factors involved in the design and test- 
ing of a once-through steam generator 
using a liquid metal as a heat source. 
Primary purpose of the test is to prove 
the feasibility of this type of unit for 
use in a nuclear power plant. 

Most of the nuclear reactors in cper- 
ation, and those currently proposed, cre 
of the liquid-cooled type. The once- 
through type unit is particularly adapt- 
able in the generation of steam utiliz- 
ing heat energy from a nuclear reactor 
with a liquid coolant for the following 
reasons: (1) A _ simple counterflow, 
shell-and-tube heat-exchanger design 
results in considerably lower installed 
can be used (2) Inherent compactness 
cost than for other types of units. 
ASME paper No. 55-A-189. 


The Westinghouse Testing Reactor. By 
E T Morris, Westinghouse Electric 
Corp. 

The Westinghouse Testing Reactor 
when placed in operation during mid- 
summer 1957, will provide a versatile 
facility for irradiation experiments 
within the range of 6.4x1012 to 7x1018 
n/cm?/sec. The power output of the 
reactor will be a maximum of 20 meg- 
awatts with 85-F secondary cooling 
water. A total of 2600 linear inches of 
various diameter space plus an 8-in. 
diameter beam hole will be available. 

The reactor will be built about in 
the center of a 750-acre tract of land 
located 29 miles southeast of Pitts- 
burgh in Westmoreland County, Pa. 
This site was selected after a careful 
survey of the area within a 40-mile 
radius east and south of Pittsburgh. 
The tract, consisting of a large level 
area protected on the west, north, and 
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east by hills rising about 150 ft, is 
conveniently adjacent to satisfactory 
sources of potable water, natural gas, 
and electric power as well as a rail- 
road and a large creek. The local area 
is rural, devoted to farming and dairy- 
ing, with a population of only 2000 
within a 2-mile radius, although there 
is a population of 300,000 within a 15- 
mile radius. APC paper; no number. 


Lubricants 


Fire resistant turbine fluids: a progress 
report. By James J O'Connor, Managing 
Editor, Power Magazine, McGraw-Hill 
Publishing Co, Inc. 

For many years power men have been 
making sporadic attempts at finding a 
turbine lubricant that is really fire re- 
sistant. Over a year ago interest in this 
subject was revived when a few chem- 
ical manufacturers and one major oil 
company indicated some present ma- 
terials showed distinct promise. 

Bench tests were run, followed by 
field tests in turbine-driven boiler feed 
pumps. Results to date look good with 
some reservations. Apparently there is 
little worry about the fire-resistant or 
lubricating qualities of the material 
being tested, a phosphate ester fluid. 
But there is definite study being given 
to combating foaming in service and the 
possible harmful effect of such fluids on 
generator insulation. 

To date there have been run, or are 
now running, four separate field tests 
on the fluid: A boiler feed pump at 
Waterside station of Consolidated Edi- 
son in NYC has had a trial run with 
Socony-Mobil’s RL 265A; the same 
unit is now operating with a phosphate 
ester base fluid developed by the Cel- 
anese Corp and labeled Blend 998A. A 
boiler feed pump at the Phillips Station 
of Duquesne Light Co has been oper- 
ating since May 27, 1955 with a phos- 
phate ester fluid produced by Monsanto 
Chemical Co and tagged as OS-58-1. 

The first installation of a synthetic 
fire-resistant lubricant in the main bear- 
ing system of an operating turbine 
generator was recently made in a 35,- 
000-kw unit in the Northwest Station of 
Commonwealth Edison Co in Chicago. 
The fluid used here is Socony-Mobil’s 
RL-265A. ASLE paper; no number. 


Electron diffraction in lubrication re- 
search. By Douglas Godfrey, California 
Research Corp. 

Electron diffraction is extremely use- 
ful in revealing information about the 
(Continued on page 218) 
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Clark 8500 BHP Gas Turbine for 
centrifugal compressor, genera- 
tor or pump drive. 


Glark Barrel Type Centrifugal 
Compressors for extremely high 
pressures. 


GAS TURBINES =f 
CENTRIFUGAL COMPRESSORS 
Only CLARK builds both! 


Compressors designed for process 
applications. 


Now you can get centrifugal compressors and 
modern gas turbines to drive them exclusively from 
one manufacturer... Clark. 


In addition to saving money and headaches, you'll 
get proved, matched-performance “packages” specifically 
designed for continuous trouble free service. 


Whether you have a million or a billion cubic feet of 

air or gas per day to handle at pressures of up to 

4500 pounds per square inch, there is a Clark centrifugal 
compressor and in most cases a matching Clark 

gas turbine to drive it. 


Your nearest Clark representative 


will be pleased to give you all the facts. Clack 


CLARK BROS. CO., OLEAN, N. Y. Booster for low ratios and high 
One of the Dresser Industries tteenrnecate 
Offices in Principal Cities throughout the World 


GAS TURBINES 
CENTRIFUGAL COMPRESSORS 
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PLANT EQUIPMENT NEWS 


Your information center for new products designed to solve plant problems 


Published monthly as a service to readers 


that the oil will continue hydraulic 
action should the water be dissipated 
for any reason. 

Subjected to the pressure-ignition 
spray test, photo left, the fluid was 
forced through a 0.0145-in. diameter 
sharp-edged orifice at 1000 psi and 60 
to 100 F. With an oxyacetylene torch 
adjusted for neutral flame, an attempt 
was made to ignite the fluid stream 
at distances up to 18 in. from the ori- 
fice. Under these conditions, it was 
impossible to ignite the fluid, according 
to the manufacturer’s report. 

Despite water in its composition the 
fluid is claimed to have the petroleum 
hydraulic oil characteristics vital to 
proper functioning of hydraulically- 
operated machinery. It is non-corrosive 
on ferrous and most non-ferrous metals 
and is colored a bright yellow to permit 
recognition and location of possible 
leaks. 

Trus Fluid 902, according to Shell 
engineers, can be used in place of any 
conventional mineral or synthetic oil 
hydraulic system. It can be installed 


Petroleum-water offered 


as fire-resistant hydraulic fluid 


901 + Jrus Fluid 902 is a “snuffer” 
type hydraulic fluid whose fire-resistant 
qualities prevent it from burning on 
contact with flames, heated metal sur- 
faces or molten metal. A formulation 
of water, petroleum hydraulic oil and 
emulsifying agents, the fluid is for use 
where hydraulic leaks or line ruptures 


The fluid eliminates possibility of 
combustion by releasing its water con- 
tent as a protective steam blanket to 
quench fire. This “snuffer” action re- 
duces local temperature and displaces 
oxygen from the immediate area; in 
most cases the remainder of the hy- 
draulic fluid will not support its own 


without modification of lines, pumps, 
valves or cylinders. The fluid will not 
affect packing materials, seals or hoses 
and can be used in most industrial vane 
and gear pumps, according to the man- 
ufacturer. Cost is $1.25 gallon with 
certain delivery and zone differentials. 
Shell Oil Co, 50 W 50th St, 


would be fire or explosion hazards. combustion. A further advantage is New York 22, N. Y. 


For more data on these items, use post cards on page 159. Identify your request with item number. 


Fluorescent lamp boasts high output 


902 + Standard-size fluorescent lamp provides 21% times as 
much light as conventional models and is universal in ap- 
plication, according to manufacturer. Heart of the lamp is 
the cathode assembly, photo, Black bubbles at lamp’s 
base are condensed mercury in the pressure control center. 

Four features claimed by manufacturer are: (1) more 
efficient lamp diameter (2) rapid-start continuous filament 
heating (3) pressure control center (4) use of neon gas 
instead of argon. 

First two models in the line are a 100-watt four-foot unit 
rated at 6200 lumens and a 200-watt eight-foot model of 
13,250 lumens. They are applicable to both indoor and 
outdoor service. Request further data from manufacturer. 


Sylvania Electric Products Inc, New York 19, N. Y. 


For more product developments in the electrical field, turn page > 
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This Crane valve on superheated steam 
since 1946—with no maintenance 


You’ll spot cost-saving performance 
in the record behind this Crane 
valve —it has been on duty aneven 
decade of years, with no mainte- 
nance at all! 

Neches Butane Products Com- 
pany installed this Crane 8-inch, 
900-pound Pressure-Seal angle 
stop-check valve in 1946 in its bu- 
tadiene plant in Texas. On super- 
heated steam boiler service, this 
valve has never failed to close tightly 
and surely— and operate smoothly 
and easily—with no sticking, no 


troubles— no need to go near it with 
a wrench. 

There’s no question that depend- 
ability is a must in service like this. 
Minimum restriction of steam flow 
—plus smooth, positive and quick 
seating on backflow— must be pro- 
vided for safe, steady boiler opera- 
tion. And Crane stop-check valves 
can do it—have been doing it for 
years and years. 

Before you specify any valve, be 
sure to look into the advanced de- 
signs and materials, the broad se- 


lectivity and service suitability of 
the great Crane line. You’ll find 
everything you 

need in valves 

and fittings— 

built to the high- 

est standards of 

quality. Get full 

information 

from your local 

Crane Repre- 

sentative, or 

write to address 

below. 


C RAN E VALVES & FITTINGS 


PIPE KITCHENS PLUMBING ¢ HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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More EQUIPMENT NEWS 


Three recent electrical developments 


| Begins on page 152 


OAD 1 
220V, X AMPS 


TRANSFORMER 
OR OTHER LOAD 


Circuit breaker protects dual-voltage equipment 


903 + Dual-rated circuit breaker pro- 
tects equipment designed to operate on 
either of two different voltages—such 
as 6 and 12-volts de or 110 and 220- 
volts ac. The breakers have two rat- 
ings; for example, 2 and 4 amp or 5 
and 10 amp with separate load connec- 
tions for each rating. Although most 
ratings supplied to date have had cur- 
rent ratios of 2 to 1, breakers with 
current ratios of up to 4 to 1 can be 
supplied. Minimum and maximum rat- 


ings are 1 and 40 amp respectively. 
Diagram, above, shows a unit being 
used to protect a transformer capable 
of operating on either of two voltages. 

Because of its hydraulic-magnetic 
operation the circuit breaker ratings 
are unaffected by ambient temperature. 
Dual-rated units have one of three in- 
verse time-delay characteristics or are 
in instantaneous-trip form. Maximum 
voltage is 480 ac, 125 dc. Request 
bulletin 3430 from the manufacturer. 


Heinemann Electric Co, 710 Plum St, Trenton 2, N. J. 


High-power silicon rectifier 


904 + Unit weighs 5 lb, occupies 4 
cu ft, and is rated at 100 amp, 200 v. 
It will rectify 20-kw of ac power with 
an efficiency exceeding 98 percent, ac- 
cording to manufacturer. The rectifier 
is particularly suitable for battery 
charging, etc where high-power dc re- 
quirements exist and only ac sources 
are available. transformer-rectifier 
using these units reportedly converts 
440-v 60-cycle power into both 120 
and 240-v de power. 
Bogue Electric Manufacturing Co, 
52 Iowa Ave, Paterson 3, N. J. 


Current-limiting fuse 


905 + Ribbon-element current-limiting 
fuse, photo, right, supersedes the wire- 
element fuse shown in photo at left. 
Designed for use with motor starting 
equipment, it consists of silver ele- 
ments surrounded by dry inorganic 
quartz sand. It is enclosed in an in- 
sulating tube and connected to the cir- 
cuit by copper ferrules on each end of 
the tube. A higher continuous current 
rating is one of claimed features. Re- 
quest details from manufacturer. 
General Electric Company, 
Schenectady 5, N. Y. 
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One-piece pressure seal 
906 + This new sealing device is 
said to be particularly adaptable to 
sealing under bolt heads, abutment 
flanges such as pipe unions, or sim- 
ilar flanges which require sealing 
between two faces with the bore 
open to pressure. 

The seal consists of an inner seal- 
ing member made of Hycar rubber, 
heat and pressure bonded to an 
outer confining steel ring or washer. 
The device supplies a positive lock- 
washer action and effectively seals 
pressures up to 10,000 psi against 
air, water, all types of petroleum 
products, and many industrial gases 
and chemicals. The seals function 
in a temperature service range from 
-65 to 250 F. A high-tensile cold- 
rolled steel is used for the washer 
and is cadmium-plated to prevent 
corrosion. 

When compressed the resilient 
sealing lips of the Hycar member 
form a convex surface opposing the 
steady or pulsating pressure—giving 
the positive seal. Sizes range from 
to 114 in. 

B F Goodrich Chemical Co, 324 

Rose Bldg, Cleveland 15, Ohio 


Steam-assist desuperheater 


907 + Unit meets all specifications 
for a conventional steam-atomizing 
desuperheater, and normally uses 
assisting steam on light loads where 
control is most difficult, according 
to manufacturer. 

A stainless steel swirl chamber 
that has no moving parts automati- 
cally reduces flow of assisting steam 
as load increases and shuts off com- 
pletely at high loads where mechan- 
ical atomization alone is effective. 

The steam-assist desuperheater 
controls reduced steam temperature 
at loads from 15 to 100 percent of 
maximum and gives close control 
down to 10 degrees above saturated 
temperature. Designed for in-line 
installation the desuperheater vapor- 
izes cooling water. It is designed 
for use with any pipeline size, pres- 
sure or initial steam temperature. 

Copes-Vulcan Division, 
Blaw-Knox Co, Erie 4, Pa. 


For details on these items use post cards 
p 159. Identify request with item number. 


Valve developments, index of other 
problem-solving items, turn page > 
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Reduce Boiler Feed 
Pump Maintenance 
With a Layout 

Like This... 


000 


BOILER FEED PUMP SEAL 


You get cost savings in four ways: 


. Replacement costs and “down time” are re- 
duced. Service life is much longer than with 
other sealing methods. ' 


. Maintenance expenses are reduced. Once 
installed, the seal needs no further attention. 
Costly replacement of expensive sleeves is 
eliminated. 


. Long seal life—special closed circulating sys- 
tem provides cooling water in sealing chamber 
for best seal performance. 


. There is no leakage. Loss of valuable feed water 
is eliminated. 


You get 4-way job-engineered performance: 
1. “John Crane” engineers the seal to your opera- 


tion. This includes adaption to your pump de- 
sign and piping arrangement. 


. You are furnished with carefully drawn up 


plans. All necessary recommendations are sup- 
plied. Heat exchanger size is specified. 


. Package design provides easy installation and 


removal of seal without major pump disman- 
tling—can be installed as readily in existing 
equipment as in new pumps. 


. “John Crane’s” world-wide service organiza- 


tion and experienced engineering staff stand 
behind your installation. 


Now is the time fo investigate this new boiler feed pump seal. Write for new illustrated technical bulletin. 


Crane Packing Co., 6430 Oakton St., Morton Grove, Ill. (Chicago Suburb). 
In Canede: Crane Packing Co., Ltd., Hamilton, Ont 


MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY 
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Manual shutoff valves 


908 + These valves are designed for 
control of oil from 0 to 3000 psi and 
air from 0 to 2000 psi. Available in 
port sizes of 14, 34, %, 34 and 1 in. 
npt, they can withstand velocities 
to 60 ft per sec without modifica- 
tion, according to manufacturer. 
The valves have a handwheel with 
position indicator, opening and clos- 
ing in a 90 deg turn, but may also be 
supplied with conventional handle. 
Barksdale Valves, 5125 Alcoa Ave, 
Los Angeles 58, Calif. 


Block steel valves for high-temperature service 


911 + Units are designed for hydraulic and air service up to 10,000 
psig, on steam service to 2500 psig and on ammonia to 5000 psig. 
They are available in either inside or outside screw models. 

Bolted-in seat construction eliminates screwed or welded-in 
seats and permits a wide range of seats and disks. 


Begins on page 152 


Drain or sampling valve 
909 + Unit is recommended for in- 
stallations where it is desirable to 
have the valve seat inside the ves- 
sel’s wall to prevent liquid from re- 
maining in nipple and valve. Com- 
pletely self-draining it is available 
in 34, 1, 14%4, 1% and 2 in. npt. 
Outside screw and yoke construction 
makes it suitable for high tempera- 
ture or corrosive service where in- 
side threads cannot be tolerated. 

Jerguson Gage & Valve Co, 

80 Fellsway, Somerville 45, Mass. 


For more data on these items, use post cards on page 159. Identify your 


request with item 


Fuel oil solenoid valve 


910 + Pilot-operated unit is used 
to automatically control the flow of 
heavy fuels to large industrial-type 
rotary and high-pressure atomizing 
burners. It has a full 34-in. port and 
a pressure range of 15 to 300 psi; 
handles heavy fuels up to 200 F. In- 
ternal piston on downstream side of 
valve provides more power than 
necessary to open the valve and per- 
mits use of a strong closing spring. 
Automatic Switch Company, 
391 Lakeside Ave, Orange, N. J. 


Be sure to check this item... 


Strong, Carlisle & Hammond, 1392 W 3rd St,,Cleveland 13, Ohio 


Bronze gate valves feature cylindrical design 


912 + These 125-lb bronze gate valves for steam, water, oil or gas 
are available in screwed, solder joint and brazing socket ends. 
Sizes are from 14 through 3 in. New cylindrical body construction 
adds body strength and longer leakproof valve life, according to 
manufacturer. Descriptive bulletin 564 available on request. 
Kennedy Valve Manufacturing Co, Elmira, N. Y. 


Time-delay valves are remotely located, controlled 


913 + Line of 2-, 3- and 4-way valves provide delayed actuation 
with immediate reversal or immediate actuation and delayed 
reversal. Operating time of from 0 to 5 minutes delay may be 
accomplished by manual preset adjustment. Units may be re- 
motely located, controlled from a central station. 

Airmatic Valve, Inc, 7313 Associate Ave, Cleveland 9, Ohio 
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Turbine-type process pumps... .p 177 


.-. and these and the many others 
appearing on pages noted below: 


Helical speed reducers........ p 164 
Burner safeguard, control...... p 166 
Pressure-reducing valve....... p 168 
Traction-type fluid drive...... p 170 
Hydraulically-operated lift... .. p 174 
Portable pumping system...... p 178 
Seamless bronze tubing........ p 180 
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Here you see two rolled Muntz Metal condenser plates, 
being drilled simultaneously in the plant of the C. H. 
Wheeler Manufacturing Co., Philadelphia 32, Pa. The 
plates were supplied by Revere. They measure 100-34” x 
203-34" x 1-¥%4” thick. Four plates were supplied for a 
Wheeler 2-pass divided water box unit having 95,000 sq. 
ft. of condensing surface. The overall length of the con- 
denser, including water boxes, is 48 ft., and overall height, 
including steam dome and hot well is 34 ft. 

Revere is an important supplier of plates and tubes for 
condensers, heat exchangers, and similar equipment, ship- 
ping to all parts of the country. Collaboration on alloy 
selection and specification is freely available. Just get in 
touch with the nearest Revere Sales Office. 
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by C. H. WHEELER 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 
and Joliet, Ill.; Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere 
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GUNNED 


B&W Kaocrete Refractory Castables 
withstand punishing ashpit service 


Continuous or intermittent sprays, 
high velocity water jets for ash re- 
moval, rakes and shovels — all these 
are responsible for the heavy abrasive 
and erosive attack on ashpit linings. 
But you can cut the frequency of main- 
tenance and expensive relining jobs 
by using heavy-duty refractory -cast- 
ables which can be poured or gunned 
in. place. 

Specially designed for ashpit service, 


B&W Kaocrete D has the strength 
and hardness needed to stand up under 
these severe conditions. It has un- 
usually high resistance to abrasion, 
erosion and spalling. Widely used in 
all types of boiler ashpit hoppers and 
slag tanks, Kaocrete D has proved its 
economy and durability. Where abra- 
sive and erosive conditions are less 
severe, B&W Kaocrete A will give sat- 
isfactory service. 


B&W REFRACTORIES PRODUCTS: B&W Allmul Firebrick @ B&W 80 Firebrick 
~@ B&W Junior Firebrick @ B&W Insulating Firebrick @ B&W Refractory Castables, 


Plastics and Mortars @ B&W Sjlicon Corbide, 


Your local B&W Refractories Engi- 
neer will be glad to give you com- 
plete details on the performance of 
these B&W Refractory Castables. 


Send for Bulletin R-36 which gives 
data on B&W’s wide line of special- 
ized boiler refractories, 


| 
COX 
& 
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I want details on these New Products: 


Send me these FREE Bulletins: 


Please use before Jan 1, 1957. Void after this date. 9/56. 


To get more info 
on new equipment 
or FREE copies 

of latest bulletins 


I woul details on these New Products: 


Send me these FREE Bulletins: 


Please use before Jan 1, 1957. Vold after this date. 9/56. 


easy steps gall 


Preceding pages tell you what's new 
in plant equipment. Each item is n 
bered. For more detai 


| want details on these New Products: 


Send me these FREE Bulletins: 


Please use before Jan 1, 1957. Void after this date. 9/56. 


write its numbe 


numbered, beginning on back of th 

_ page. To order those you want, write — 
POWER item number here —do not 
use manufacturer's bulletin number. 


Please print 
Put 2¢ stamp on self-addressed card and mail = “ 
it fo us, We'll pass along your request to the 
various companies, they'll send the info 


Power a McGraw-Hill Publication 


a 
| 
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| Please print yi 
| Power a McGraw-Hill Publication a 
ripe? 
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| Power a McGraw-Hill Publication ee 
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PLACE 
2 
STAMP 
HERE 
Power 
Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 
PLACE 
2 
STAMP 
HERE 
Power 
Reader Service Department | 
330 West 42nd Street 
New York 36, N. Y. 
PLACE 
2 
STAMP 
HERE 


Power 


Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 


AIR CONDITIONING, VENTILATING, 
REFRIGERATION AND HEATING 


Propeller fans are subject of revised 39-p 
bulletin A-109B. Contains new fan sizes, re- 
vised air deliveries, specs, performance data 
and dimensional drawings. Shows standard 
propeller, utility, cool-blast, reversible and bi- 
pass duct fans, intake air units and unit heat- 
ers. Hartzell Propeller Fan Co, Piqua, Ohio. 


2 Test chamber designed for controlled low-/ 


high-temperature and relative humidity testing 
is discussed in 4-p, 2-color folder. Contains 
details regarding applications, performance, 
construction and specs. Tenney Engineering, 
Inc, 1090 Springfield Rd, Union, N. J. 


Axial roof ventilator is described in illus- 
trated bulletin DWA-101. Gives detailed in- 
formation, performance tables, exhaust dissipa- 
tion operating principle. Detroit Blower Co, 
9867 Pacific Ave, Franklin Park, IIL 


Cold generator bulletin DS-352, in revisea 


form, covers line of 10 through 150 hp pack- 
aged, reciprocating water-chiller units for in- 
dustrial and commercial, comfort or process 
applications. Includes capacity tables on 10, 
20 and 50 hp machines, data on 60, 75 and 100 
hp cold generators, information on chiller inlet 
and outlet water connections, and complete 
data on 125 and 150 hp machines. *Request 
direct on company’s letterhead from The ‘Trane 
Co, La Crosse, Wis. 


Motor compressors, condensing unit for air 
conditioning are subjects of three pieces of 
new literature. Two of the bulletins provide 
specs and performance data for new 3-hp and 
10-hp, F-22, suction-gas-cooled motor compres- 
sors. A third describes 10-hp F-22 remote con- 
densing unit. Copeland Refrigeration Corp, 
Sidney, Ohio. 


ELECTRICAL EQUIPMENT 


5 Synchronous motors with split bearing-sup- 


porting end-shields are described in 4-p illus- 
trated bulletin 05B8305. Contains information 
on standard construction features, modifica- 
tions and excitation. Allis-Chalmers Mfg Co, 
952 S 70th St, Milwaukee. Wis. 


Interlocked armor cable booklet 19-555 cov- 
ers cable that is designed specifically for pri- 
mary and secondary feeders in industrial power 
distribution systems and for generator leads, 
station auxiliaries and station control cables in 
electric power stations. Contains complete 
product listing, installation information and 
discussion of installed costs, material handling 
and space requirements. Lists cable types. 
Construction Materials Div, General Electric 
Co, Bridgeport 2, Conn. 
(Continued on pag 208) 
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Manufactured from the highest 
quality, solvent refined stocks, 
these oils have high viscosity in- 
dex, excellent heat resistance. 
They are chemically fortified to 
prevent oxidation, rust, and foam- 
ing, permit smoother operation. 


"PACEMAKER 1 50-T 


Recommended for pressure-circula- 
tion systems of direct-connected 
steam turbines, and for the bearings 
of turbo-generators where pressure- 
circulation of the oil is employed. 


‘PACEMAKER 300-7 


For use in the lubrication of steam 
turbines with single reduction gear 
units. Also for the lubrication of 
high-speed, ring-oiled, auxiliary tur- 
bines, where operating temperatures 
are not above 200°F. 


PACEMAKER: 400-1 


Recommended for the lubrication 
of propulsion turbine units on naval 
and commercial vessels, in pressure- 
circulation systems. 


CITIES SERVICE TURBINE OILS | 


PACEMAKER 500-T 
Suitable for the lubrication of ring- 
oiled bearings of auxiliary turbines 
where operating conditions require 
an oil of heavier body than Pace- 
maker 300-T. Also recommended 
for use in separately lubricated tur- 
bine gear reduction units. 


PACEMAKER 750-T 


Recommended for the lubrication 
of high-speed, ring-oiled, auxiliary 
turbines, where operating tempera- 
tures are in excess of 200°F, and 
use of a heavier bodied oil is re- 
quired. 


Made in the world’s most mod- 
ern lubricating oil refinery at 
Lake Charles, Louisiana, Cities 
Service Diesel Oils are blended 
from highest quality, high V.I. 
mineral oils and fortified with 
specially developed additives. 
There’s a Cities Service Diesel 
Oil tailored for top performance 
in every type of diesel operation. 


300 SERIES 


These oils are designed to fully con- 
form to Military Specification MIL- 
L-2104A. Made from the finest base 
oils, they are strongly fortified 
against oxidation and corrosion. 
They have the necessary detergent- 
dispersant properties to insure su- 
perior lubrication performance in 
high speed Diesel engines operating 
under heavy duty service. 
Recommended for service DG 
under A.P.I. classification system. 


D-C 100 SERIES 


These oils are designed to conform 
to U. S. Army Specification 2-104B 
(Supplemental List 1). They are also 
known as Superior Lubricants 
Series 1 and are intended for more 
severe service than the D-C 300 
‘Series Oils. Particularly recom- 
mended for the lubrication of me- 
dium and high-speed Diesel engines 
using lower quality fuels. 
Recommended for service DM 
under A.P.I. classification system. 


SERVICE DIESEL 


500 SERIES 


These oils meet the requirements of 
The Caterpillar Tractor Company 
for a “Superior Lubricant (Series 
3)”. They have the highest level of 
detergent-dispersant action with 
maximum oxidation and corrosion 
protection to assure reliable opera- 
tion of Diesel engines under most 
severe service conditions or where 
low quality fuels of very high sul- 
phur content are used. 
Recommended for service DS 
under A.P.I. classification system. 


The new Pacemaker line of Diesel 
engine oils is made from the same 
high quality base oils as are the 
Pacemaker T Series, and contains 
similar additives, but in lesser 
amounts. These oils are adaptable 
for use in many low and medium 
speed stationary engines operating 
under conditions which would not 
require the use of heavier fortified 
oils, such as the Pacemaker T Oils. 


OILS 


PACEMAKER T SERIES 


These are medium duty, high grade, 
high V.I. oils fortified against oxi- 
dation, rust and foam. Admirably 
suited for slow and medium speed 
engines employing the dry sump 
system of lubrication and operating 
under conditions where the service 
is not severe enough to benefit from 
a full heavy duty oil. 


NEPTUNE 9000 


Designed specifically for lubrication 
of marine-type Diesel engines, both 
military and commercial. 

Neptune 9000 Series Oils are 
made from high quality, high V.I. 
solvent refined stocks and are 
strongly fortified against oxidation 
and corrosion. They are specially 
inhibited against silver alloy bearing 
corrosion and have the necessary 
detergent-dispersant properties to 
give maximum performance under 
severe operating conditions. 

These oils conform to the require- 
ments of Military Specification MIL- 
L-900 C (SHIPS) for marine Diesel 
engine lubrication. 


CITIES ) SERVICE 


QUALITY PETROLEUM PRODUCTS 
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doesn’t believe that curiosity killed the cat 


>A COUPLE OF WEEKS Aco I was laid up with a 
sprained ankle for a few days. With my foot in a 
chair, I spent a lot of time with a little puzzle 
that George Dodds, our plant electrician, brought 
over one evening. It’s just a square board with a 
marble in each of a number of holes. By jumping 
marbles over each other, the trick is to wind up 
with no marbles except one in the center. It’s a 
real teaser. 

George made it from a picture of one he’d seen 
somewhere. He'd barely finished telling me what 
it was before he was outlining some ideas for im- 
proving the thing. He had a half-dozen sketches 
in his pocket when he left. 

This urge to build a better mousetrap is typical 
of the men who, like George, keep American indus- 
try humming. Pick any plant at random and I'll 
bet you'll find some home-grown gadget or hookup 
in use: a safety feature, a production short-cut, 
a laborsaver. Maybe it was the general manager’s 
idea. Maybe a maintenance man thought it up. 
But curiosity led to the creative thinking that put 
it there. 

We spend a lot of money for industrial research 
and our standard of living is proof of results. But 
all the answers to all the problems don’t come from 
the labs. A lot of gold, some real nuggets, is mined 
from employes’ suggestion boxes. 

You may disagree with my associating curiosity 


with creative thinking. But, to me, intelligent 
curiosity is a kissing-cousin to imagination. And 
who does any creative thinking without imagina- 
tion? I doubt if you’d find such a person. 

Curiosity can lead to strange and wonderful 
events. Contrary to popular belief, the steam en- 
gine was invented before James Watt was born. 
A mathematical instruntent maker by trade, he was 
asked to repair a model of the Newcomen engine. 
Until then, steam engines weren’t practical. Cur- 
ious, Watt experimented—and came up with the 
first condensing engine. The era of steam arrived. 

Alexander Graham Bell was devoting his life to 
teaching deaf-mutes to speak. Knowing practically 
nothing about electricity, but curious about the 
possibility of making speech visible through vibra- 
tions (the original visual aid?) he tinkered with 
wires, springs, magnetos. Amusingly, it’s said that 
he disliked the telephone in later years because 
it interrupted his experiments. 

True, these are historic examples — but who 
knows what lies around the corner in the future? 
The most intelligent men are the first to agree that 
we know so little about so many things, Further, 
we aren’t sure we understand all we know. 

We're never too old to be curious. And don’t 
believe that old saw about curiosity killing the cat. 
It’s likely that the most curious cat of all was the 
one that swallowed the canary. 
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There’s too much at stake 
—clean it right 


Chemical cleaning involves costly 
equipment and often work stoppages. 
It’s a job for experts. Let Dowell 
protect that equipment and keep pro- 
duction losses to a minimum when 
you have scale or sludge problems. 


In over 15 years our trained engi- 
neers have serviced virtually every 
kind of equipment in plants, mills 
and refineries throughout industry. 


In fact, Dowell has cleaned over 
10,000 boilers alone! 


This experience means lower costs to 
you—in more thorough work, restored 
efficiency and less production loss. 


Furthermore, Dowell engineers know 
you value the safety of your men and 
equipment. Dowell uses only the latest 
safety equipment and techniques to 
eliminate hazards and accidents. Our 


engineers work closely with your 
safety personnel to establish the safest 
possible working procedures. 


Call the nearest of more than 165 
Dowell offices. An experienced engi- 
neer will be glad to talk over and help 
you with your cleaning problems any 
time — at no obligation. Or write 
Dowell Incorporated, Tulsa 1, Okla- 
homa, Dept. I-23. 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


| 
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Complete Line 


COMBUSTION 


ACCESSORIES 


for EVERY 
INDUSTRIAL LIQUID FUEL-GAS INSTALLATION 


Air Control Door and Frame, top hinged, ratchet type, heavy duty, for 

manual control. Surfaces are machined to a close fit. 

2. Fuel Oil Suction Strainer, single type. Large basket area insures low 
pressure drop; cover and basket easily removed for cleaning. 

3. Wide-View Peephole, safety, curtain type. Cobalt glass removed to 
show bearing surface for curtain. Curtain halves are interlocked— 
open simultaneously. 

4. Ignition Port with Refractory Tile No. M896... for use with standard 
3” pipe. Also serves as a peephole. 

5. Furnace Relief and Access Door, heavy construction, practically air 
tight. Door casting correctly weighted, lined with plastic refractory 
retained by imbedded grill; with observation port and cover. 

6. Fuel Oil Heater, Self-Cleaning, Spiral Coil type. High oil velocity 

in coil, resultant turbulence prevents carbon formation. No internal 

connections or joints. 

Fuel Oil Pumping and Heating Unit . . . Twin or Single Pumps, Steam 

driven, Electric driven or combination Steam-Electric, with Single or 

Double Fue! Oil Heaters and accessories for feeding oil at constant 

pressure and temperature. 


«+» yes, just as we are proud of supplying the right liquid fuel or gas burning 
equipment (over 40 years experience throughout industry), so, also, are we proud 
of our full line of highest quality accessories to supplement your every combustion 
need, Within our modern, ‘‘daylight'’ factory, salesrooms and general offices 
NATIONAL AIROIL likes and adheres to the phrase, “nothing but the best''l We 
believe that our record speaks for itself . . . i.e.; the “right combination" for you 
in achieving maximum combustion economy is: NATIONAL AIROIL Fuel Oil, Gas 
or Combination Oil and Gas Burning Equipment; NATIONAL AIROIL Combustion 
Accessories; and, NATIONAL AIROIL Engineering Consultation. 
May we be of help to you in accomplishing your particular installation or in 
solving that difficult problem? 


CHEMICAL-PETROLEUM DIVISION 


NATIONAL AIROIL BURNER CO., INC. 


1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS~>GAS BURNERS, FURNACE EQUIPMENT 
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More EQUIPMENT NEWS 


Begins on page 152 


Helical speed reducers 


918 + “In-line” units are available in 18 
sizes, in single, double or triple reductions. 
Features claimed include: quiet crown- 
shaved and _ induction-hardened helical 
gearing; oversize thrust bearings; large 
overhung load capacity; steel shafts and 
cast-iron housings. 

Backstops can be furnished with reduc- 
ers or installed in the field without further 
machining of housings. All bearings, hous- 
ings and gears conform to AGMA speci- 
fications, 

Units are available in reduction ratios 
from 1.25:1 to 205:1 and in hp capacities 
from 1 to 110. For installaton in most any 
position, these units may be directly cou- 
pled or driven from chain or belt drives 
on either the driver or driven shafts, or 
both. Request details from manufacturer. 

Philadelphia Gear Works, G St 
below Erie Ave, Philadelpha, Pa. 


For more details on these items, use post cards 
p 159. Identify your request with item number. 


Oil pipe insulating union 
922 + The problem of keeping current 
from traveling into adjoining pipe sections 
on oil and gas production lines is said to 
be solved by a newly developed insulating 
handle-bar union. 

Insulating gaskets are nylon fabric, im- 
pregnated with Hycar rubber, and are said 
to remain ‘pliable after long service. Cen- 
ter positioning of the gasket is maintained 
by shoulders. This positioning also pre- 
vents damage to the gasket as union is 
assembled. 

The unions range in size from one to 
three inches and are designed to provide 
positive insulation on pipelines up to 3000 
psi. They are built of forged steel, have 
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to 50,000) pounds, for high pre sure 

| OMY with Hand Jock ‘Operator. ator. Allows DMV with Continuously Connected 

| fo: manual operation against spring Handwheel. Operator can open or close 

BE action. Limits travel of valve: Example— against controller action. Can 

|e ane Maximum opening in spring opened operate valve manually if operating 

Test valve. Minimum closing in spring closed medium fails. Can set maximum’ open- 

ing or minimum closing of inner ‘valve. 

ce with wing DMV with Remotely Actuated Electric 
He to close air circuit to diaphragm Solenoid Trip Out. Valve may be fully 
of main valve in case of plant air fail- opened or closed by unloading operat- 

Main valve will be held in tion pressure from diaphragm by sole 

with Air Cutout Feature. At OMY with Auniliony Controller Over. 
determined Pressure setting, ride. An auxiliary controller, such as 
.48858 opens and bleeds pressure dia- temperature, placed in operating air 

Phragm to keep main valve open. Un- to diaphragm—can over-ride action ree. 

orifice so m open. t over 

ARS Operation restored by putting thumb operation of DMV. 


“DOUBLE VOLUTE” 
BOILER FEED PUMPS 
for the ultimate in dependability 
IN HIGH PRESSURE SERVICE 


Type MSB, Horizoatally-Split 


Cote, Multi-Stage Boiler Feed Pump field proven for 
1200 Ibs. working pressure. Integrally cast cross-overs and evenly spaced 
case bolting located uniformly close to the shaft center line, enclosing a 
minimum pressure area, eliminate case distortion and inter-stage jetting. 


Type CP, Multi-Stage, Double-Case Boiler Feed Pump with forged outer 
barrel for high pressure service. 

All BINGHAM Boiler Feed Pumps feature: (1) “Double Volute” con- 
struction, resulting in full radial balance of the rotating element through- 
out the entire operating range of the pump. (2) Double suction first 
stage for low NPSH. (3) Balanced axial thrust (no balancing drums 
needed). (4) Kingsbury Thrust Bearings. (5) Stuffingboxes subjected to 
suction pressure only. (6) Design for High Speeds. 


SALES AND SERVICE OFFICES 
Boston, Mass. New York City, N. Y. 
Chicago, til. Philadelphia, Pa. 
Cleveland, Ohio _—~Pittsburgh, Pa. 
Dallas, Texas Son Francisco, Calif 
SINCE 1921 Denver, Colo, Seattle, Wash. 
Houston, Texas St. Lovis, Mo. 
BINGHAM PUMP COMPANY Kansas City, Mo. St. Paul, Minn. 
‘ Los Angeles, Calif, Tulsa, Okla, 
General Offices: 2800 N. W. Front Ave., Portiand 10, Oregon Le. Con. 
Factories: Portland, Ore. + Vancouver, B. C., Canada Vancouver, B. C., Canada 
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cadmium plated ends, a Parkerized nut 

and two oil-resistant O-rings forming the 

seat between the male and female ends. 
Clayton Mark & Co, 1900 
Dempster St, Evanston, III. 


Burner safeguard, control 


919 + Fireye primary control programs 
and safeguards the operating sequence of 
fully-automatic rotary register oil and gas 
burners. It uses two flame-sensitive scan- 
ners—one to monitor the pilot flame and 
supervise the light-off sequence, the other 
to safeguard the main flame. This arrange- 
ment provides additional safety against 
off-ratio firing. 

During normal operating procedure the 
system provides for pre-purge, pilot prov- 
ing, limited trial-for-ignition of main fuel 
and post-purge periods. If a flame failure 
occurs either during the startup or oper- 
ating periods, all fuel is shut off within 
one second, manufacturer states. 


Electronics Corp of America, 
718 Beacon St, Boston 15, Mass. 


For more details on these items, use post cards 
p 159. Identify your request with item number. 


Combination gas-oil burners 


917 + Combination gas-oil burner for in- 
dustrial applications has an integral air 
register which eliminates the need for a 
costly checker floor and reduces installa- 
tion time according to manufacturer. 
Burner section and air register are 
shipped as separate units. They may be 
bolted together on the job. Oil burner 
is designed to fire with No. 6 or lighter 
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EXPOSITION 
POWER MECHANICAL ENGINEERING 


Under auspices of ASME 
Nov. 26-30, 1956, In New York’s big ISEUM 


What’s new in the field of power? Plenty, and here’s where 
you'll find out about it—at the biggest Power Show of them 
all in the newest showplace of them all—New York’s 
Coliseum. 

Efficient production and use of Power? Hundreds of up- 
to-the-minute absorbing exhibits will show you what’s new 
and answer your questions, help solve your special prob- 
lems. You'll meet with scores of men with the same interests, 
you'll exchange information, you'll get vital new ideas. If 
your interest is Atomic Energy, you'll find a whole section 
devoted to this subject. 


Every convenience for comfortable show-going is incorporated in the new 
Coliseum. Plan now to come—and bring your associates. Save time—write 
today for advance registration to: 


22ND NATIONAL EXPOSITION OF POWER & MECHANICAL 
480 Lexington Ave., New York 17, N. Y. 
MANAGEMENT: INTERNATIONAL EXPOSITION COMPANY 


ENGINEERING 
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THE RIGHT ANSWER— MURRAY 


The turbo-gear unit shown above has been installed outdoors with vir- 
tually no weather protection for many years. The turbine exhausts to a 
process line carrying 170 psig pressure. Yes—for rugged applications— 
the right answer—MURRAY. 


MURRAY IRON WORKS COMPANY 


BURLINGTON, IOWA 
Builders of Steam Power Equipment for Three Quarters of a Century 


More EQUIPMENT NEWS 
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oil. Ratings run from nine to 125 gal 
per hr. 

The ring-type gas burner may be used 
with either natural or manufactured gas. 
Capacities range from 1,650,000 Btu input 
per hr to 18,750,000 Btu input. 

Fuel changeover is effected by operating 
a selector switch or by reliance on auto- 
matic controls. No mechanical changes 
are necessary. Electronic combustion con- 
trols automatically shut down the burner 
in case some abnormal condition arises. 
Programming control schedules sequence 
of all burner operations. Automatic mag- 
netic starter switch is provided for the oil 
burner motor. Factory wide control panel 
may be secured as accessory equipment. 
Complete information, including specifi- 
cations sheets, may be obtained from the 
manufacturer on request. 

Iron Fireman Mfg Co, 
Cleveland 11, Ohio 


For more details on these items, use post cards 
p 159. Identify your request with item number. 


Diaphragm-type solenoid valve 


936 + Unit is designed especially to meet 
need for an “off-the-shelf” multi-purpose 
valve. Because of its diaphragm action and 
full flow ports, it is capable of handling 
large capacities with minimum pressure 
drop, manufacturer states. This makes it 
suitable for shutoff control of a large va- 
riety of liquids and gases over a wide range 
of operating pressures up to 250 psi. 
Available in 34 and %-in. ips, the valves 
are normally closed and feature forged 
brass bodies, packless construction, bubble- 
tight shutoff and two wire continuous duty 
solenoids. Full details from manufacturer. 


General Controls Company, 
Glendale, Calif. 


Pressure-reducing valve 


937 + Air-loaded diaphragm-operated unit 
is for steam heat and process steam ap- 
plications. There are only two moving 
parts to the unit—a metal diaphragm with 
full valve travel and a hardened stainless 
steel main valve that seats on a renewable 
stellited seat ring. 

An air loader replaces conventional load- 
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Great Savings 


SMALL 4 The Diamond "Multi-Port" Bi-Color Gauge makes startling 

ROUND PORTS & reductions in maintenance costs. In cases where accurate 

INSTEAD OF records have been kept, labor and material costs are less 

LONG GLASS AND #& than 1/5 the maintenance of conventional open port gauges. 

MICA STRIPS This is due to the unique design . . . note particularly the 
4 advantages that are pointed out on the photograph. 

The “Multi-Port” operates on the Bi-Color principle . . . 

steam ghways shows red... water always shows green. 

“i There can be no question of water 

level. The gauge has been in con- 

GAUGE _)*finvous successful high pressure 

NEVER REMOVED operation for more than three years 

FROM BOILER FOR @& in leading central station plants. 

GASKET CHANGES Users report excellent readability 

OR OTHER and exceptionally high availability 

NORMAL as well as important reductions in 

MAINTENANCE 4 maintenance. Return the coupon 

below to get a copy of Bulletin 1174U. 


STEAM SHOWS RED 


WATE! SHOWS 


COMPLETE 
PORT CHANGE 


EACH PORT 
ONLY ABO THERMALLY 


15 MINUTES INDEPENDENT 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 


Please send me without obligation a copy of new Bulletin 
No. 1174U explaining the advantages of the Diamond 
“MULTI-PORT” Bi-Color Gauge. 
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Specic!iy Limited Windsor, Onterio 
169 


Ford’s Rouge 
Power Plant 


A Turn-Key project is a “packaged” service that combines engineering and con- 
struction in a single contract . . . and that may include other services such as pre- 
liminary investigations, studies and site selection, procurement of materials and 
equipment, initial operation of the finished plant. 


Advantages to you: 


LESS COST: Who is better qualified to construct a project than 
the firm that designs it? In a Turn-Key project one organiza- 
tion performs both engineering and construction services; 
details are handled quickly, efficiently—therefore more 
economically. 


LESS TIME: Excavation can be made and foundations started 
several months prior to the release of the Engineer’s com- 
pleted design drawings and specifications. Construction fol- 
lows blue prints—promptly. This scheduling of design and 
procurement to meet construction requirements permits the 
project to advance in an unbroken sequence—setting the 
stage for a faster delivery of the completed plant. 


MORE SERVICE: One contract gives you complete service—no 
question about responsibility. Thus you have better control 
and more closely integrated planning. 


We offer you engineering and construction services separately but 
suggest you consider combining them into a Turn-Key project that 
will save you both time and money. Write today for this free booklet 
describing the advantages in detail. 


Poesy 
on 


Bass 


POWER AVIATION PETROLEUM TEXTILES INDUSTRY 


engineers constructors 
1200 North Broad Street « Philadelphia 21, Penna. 


More EQUIPMENT NEWS 


Begins on page 152 


ing spring, produces a constant loading 
force on diaphragm. This assures same 
control point over full valve travel. 

The valve is available in cast iron in 
sizes % to 2 in, with screwed end connec- 
tions. Inlet pressure range is 0 to 250 
psi, 450 F. More data in bulletin 561, ob- 
tainable from manufacturer. 


Leslie Co, Lyndhurst, N. J. 


Pint-sized fire fighter 


935 + Tiny fire alarm plugs into any 
standard ac outlet and shrieks an ear- 
splitting alarm at the first sign of fire or 
ominous overheating. Intended for plants, 
offices, stores, warehouses and homes, it 
can be easily and inexpensively planted 
wherever fire could start without easy 
detection. 

Portable, reusable alarm draws no cur- 
rent except when signaling and may be 
used as a substitute for, or companion 
system to sprinkler and other standard 
fire-detection and fire-fighting systems. 

Thermostat triggers the alarm when heat 
reaches 140 F and continues it until con- 
ditions return to normal. Can be tested 
by holding a lighted cigarette or match to 
the thermostat button on its face. 

Laramie Chemical Corp, 
290 Main St, Stamford, Conn. 


For more details on these items, use post cards 
p 159. Identify your request with item number. 


Traction-type fluid drive 
938 + Basic unit is designed for indus- 
trial use with internal-combustion engines 
as a fluid power transmission for mobile 
material-handling vehicles and construc- 
tion equipment. Power rating in these ap- 


POWER * SEPTEMBER 1956 


H 
| | 4 > : 
~* 
§ 
‘ 


you'll never settle 
for anything less 


tough — semi-steel, cast steel or forged 
steel construction takes hard usage . . . lasts 
a lifetime 


trouble-free—all-stainless moving parts 
resist corrosion . . . slash maintenance costs 


steam saving — dval-fulcrum inverted- 
bucket design heats equipment faster. . . 
keeps it hotter 


etticient — unexcelled operation on high 
and low loads 


priced right — cost no more than other 
leading traps . . . offer much more 


@ Strong Steam Traps are available in various sizes and capac- 
ities .. . from 0 to 2500 psi and to 1100°F. For complete de- 
tails see your Strong Distributor or write for Bulletin SS40C. 
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protects pump shafts 
against scoring ...wear 


172 


Belmont Type 754-P is a “‘custom made” 
packing for centrifugal and rotary pumps. 
Its reputation as ‘nothing better for the 
service’, has been gained through years 
of highly satisfactory performance. 


Secret of success? Lubrication that allows 
shaft free motion. Lubrication that is 
impregnated into every strand of asbes- 
tos yarn, and graphiting that is braided 
into this packing to stay, throughout 
its life. 

Try Belmont ‘Centrifugal’ 754-P in 
your plant and keep a check on the con- 
dition of your pump shafts. You'll stay 
with it. . 


Ask your U. S. Gasket-Belmont Pack- 


THE BELMONT PACKING 
& RUBBER COMPANY 


Butler & Sepviva Streets 
Philadelphia 37, Pennsylvania 


U.S. GASKET - BELMONT PACKING 


ing Distributor or write for Catalog. 
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pfications is 25 to 85 hp, depending upon 
drive speed. When modified by installa- 
tion of a flexible coupling, half on each 
end of the fluid drive, unit is well suited 
to constant speed electric motor applica- 
tions for driving production and processing 
equipment, conveyors and other material 
handling installations. As a motor-driven 
unit it is rated 7% to 15 hp for 1200 rpm 
drive speed and at 25 to 50 hp for 1800 
rpm. Request details from manufacturer. 
American Blower Corporation, 
Detroit 32, Mich. 


Industrial TV camera 


939 + Model PD-152 camera has been 
designed for operation in high-vibration, 
noise and environmental conditions encoun- 
tered in manufacturing, engine test stand, 
research, military application, etc. 

Weighing six pounds and with case 
measurements of 3x5x9 in., the camera has 
a 525 line system, 60 fields interlaced, 
with a resolution of 550 lines. Power re- 
quirement has been reduced to a minimum 
to increase application versatility. 

Two gear motors with drive clutches 
are available for remote iris and focus 
adjustments. Only the camera is required 
at the pickup scene since monitor and 
control operations may be handled at a 
remote point. The camera can be clamped 
or mounted to a structure, yet has suf- 
ficient rigidity to prevent movement of the 
lens and resulting optical blurring of the 
image. Request details from manufacturer. 

General Precision Laboratory, 
Inc, Pleasantville, N. Y. 


For more details on these items, use post cards 
p 159. Identify your request with item number. 


Air atomizing burner 


915 + Gun-type burner designed for No. 
6 oil burns 90-gal per hour. Manufactur- 
ers claim that maximum efficiency is in- 
sured by the metering of oil and air in the 
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HTH rias 


water systems of 


Now you can eliminate troublesome algae growths 
in condensers, spray towers, cooling ponds, reservoirs, 
air conditioning equipment . . . algae growths that cause 
heat transfer loss, produce offensive odors, and clog 

up systems using recirculated water. 


How? Just use HTH Granular. 


HTH, when added to water, dissolves quickly, 

releasing chlorine to provide sure, fast algae kills. One 
ounce per 1000 gallons of water is generally sufficient to 
control scum growths. Because these growths form 
slowly, it is only necessary, in most cases, to add 

HTH periodically or as a “shot” treatment to obtain the 
desired results. Frequency of application depends on 

the nature and condition of the specific water supply. 


HTH is dry, stable, easy to use. Containing 70% 
available chlorine, it is packed in 100-lb. drums and in 
cases of nine 5-Ib. cans. Get all the facts about 

this safe, effective, economical way to prevent algae 
growths. Mail the coupon today. 


OLIN MATHIESON CHEMICAL CORPORATION 


Industrial Chemicals Division 
Baltimore 3, Maryland 


Please send me full information on the use of HTH to 
prevent algae growths. 


Name Title 


Company 
Address 
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SATISFIED PUERTO RICO 
SENDS ANOTHER ORDER 


FoR CONSECO 


Right: 500,000 lb/hr 
deaerating feedwater 
heater with 22,000 
gal, storage tank. 


Left: CONSECO 
supplied a 45,000 sq. 
ft. condenser, air ejec- 
tor for Unit No. 5. 


FOR THE SAN JUAN 
STEAM ELECTRIC STATION 


The San Juan Steam Electric Station of the Puerto Rico Water 
Resources Authority has been so satisfied with Conseco conden- 
sing and feedwater heating equipment already installed and oper- 
ating with Units 1, 2, 3, and 4, they ordered additional Conseco 
equipment, shown above, for Unit 5. The heating section on top 
of the 3612 ft. storage tank is 9 ft. in diameter, 10 ft. high, 
A.S.M.E. Code. This is the largest heating unit in the plant, part 
of the feedwater heating system for the 44,000 KW turbo genera- 
tor system. 


Send for Bulle- EQUIPMENT DESIGNED AND BUILT BY CONSECO 
tins giving com- HEAT EXCHANGERS @ CONDENSERS @ EVAPORATORS @ STEAM 
plete engineer- JET AIR EJECTORS © STEAM GENERATORS © PRESSURE VESSELS 
Ing date on CENTRIFUGES @ FILTERS and STRAINERS @ PUMPS, INSTRUMENTS, 
these products. 


SPECIALTIES 


CONDENSER SERVICE & ENGINEERING CO., INC. <4! 


Designers and Builders of Equipment for Power, Refining, Chemical and Marine Industries 


HOBOKEN, N. J. 
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proper ratio at all capacities. Oil is finely 
atomized so that it burns easily and com- 
pletely. Positive acting meter pump gives 
measured delivery of oil. Once burner is 
set for the most efficient combustion it re- 
mains at that point indefinitely. 

Low fire start assures safe, smooth igni- 
tion and prevents puff. Burner starts with 
a small flame which is gradually built up 
to the required size. Shape of flame is 
adjusted for the type of boiler it is to 
be used with. 

Combustion controls offer complete pro- 
tection under all conditions. Motor start 
is delayed until the oil at the nozzle is 
heated. Burner is instantly sensitive to 
heat demands and provides steady heat for 
power loads and heating. Burner is fire 
tested at the factory and comes as a com- 
plete package, wired and ready for serv- 
ice lines. Request full details. 

Cleaver-Brooks Co, 493 E 
Keefe Ave, Milwaukee, Wis. 


For more details on these items, use post cards 
p 159. Identify your request with item number. 


Hydraulically-operated lift 
927 + Unit is designed for maximum 
reach of 42 ft above floor level. It can be 
used indoors or out—folds up to pass 
through doorways, narrow corridors or in 
and out of elevators. Stability is achieved 
by screw-type leveling jacks at each corner. 

A ladder provides access to the platform 
in the “down” position. The mechanic 
has complete control for raising, stopping 
and lowering by means of a pushbutton 
control located on the platform’s guardrail. 
The platform can be rotated through 360 
deg, is load rated at 350 lb. 

Six standard models with maximum reach 
from 19 to 42 ft are available. All have 
110-v 60-cycle single-phase pump motor 
plus hand-operated pump for use where 
electric power is not available or when 
power shutdowns occur. 

Ballymore Co, Wayne, Pa. 
(Continued on page 177) 
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Put the Badger Man on the Spot! 


expansion joint problems 
are best analyzed at only one 
place: your office or plant site. It’s there 
alone that all essential data about your 
proposed installation is available. 

And it’s there — on the spot — that 
the Badger Man is ready to apply his 
unique abilities. He is a trained engineer 
and he brings to your problem the back- 
ground of the world’s most experienced 
manufacturer of expansion joints.* 


006 


BADGER EXPANSION JOINTS 


BADGER MANUFACTURING COMPANY 
230 Bent Street, Cambridge 41, Massachusetts » 60 East 42nd Street, New York 17, New York 
Representatives in principal cities 


Next time you are confronted with a 
complicated piping layout, severe operat- 
ing conditions, unusual size and shape 
requirements — any complex expansion 
joint problem — put the Badger Man on 
the spot! His services are as close as 
your telephone. 

COMING SOON — Badger Service-Rated Ex- 
pansion Joints. Incorporate revolutionary new 
features developed during three years of inten- 
sive research and testing. Watch for this im- 
portant announcement, 


| ou xpansion ro 
: 
“ 
ny 
aw 


@ NO LINING UP PROBLEM 


EFFICIENCY 


@ NO FOUNDATION 
@ NO FLEXIBLE COUPLING 
@ NO SLIDING BASE 


THE DODGE SPEED REDUCER 


Proved in tens of thousands of installations, 
in all types of industry, this new and 
better kind of speed reducer delivers up 
to 97% efficiency ... makes savings up 
to one-third! 

Mounted directly on the driven shaft, 
the reducer is anchored by the Torque- 
Arm, fastened to any fixed object. No 
need for foundation, flexible coupling or 
sliding base. No lining up difficulties. 
Unit is driven through any V-belt drive. 


Stock Taper-Lock Sheaves prescribed for 
each job. Tri-Matic Overload Release and 
Backstop available if desired. 

Dodge Torque-Arm is America’s most 
complete line of shaft-mounted speed re- 
ducers — single and double reduction 
series—capacities from 1 hp to 60 hp; 
output speeds of 12 to 365 rpm. Sold from 
Distributors’ stocks. 


DODGE MANUFACTURING CORPORATION 
3200 Union Street, Mishawaka, Indiana 


Call the Transmissioneer, your local Dodge Distributor. He can 
give you valuable assistance on new, cost-saving methods. Look 
for his name under ‘Power Transmission Machinery’ in your 
classified phone book, or write us. 


of Mishawaka, 
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Single meter vacuum gage 


933 + Vacuum gage, single meter type, 
has a range of 0-100 microns Hg full scale. 
The instrument has a 4-in. indicating meter 
with knife edge pointer for direct reading 
on a logarithmic mirror meter scale. Half 
scale on the dial face is 15 microns. 

Manufacturer states that improved de- 
sign of gage tube, incorporating patented 
temperature compensated noble metal 
thermopile, provides greater sensitivity and 
higher accuracy in low micron range. 
Noble metal thermopile is housed in nickel 
plated gage tube, affording freedom from 
outgassing, system contamination and cor- 
rosion. Gage tube reportedly has quick 
response, and is not damaged by release 
to atmospheric or positive pressures. Gage 
tube need not be removed during cleaning 
of vacuum system. 

Instrument operates on 115-volt ac and 
includes internal voltage regulator to elim- 
inate effects from line voltage variations. 

Hastings-Raydist, Inc, Hampton, Va. 


Turbine-type process pumps 


914 + Single- and double-stage pumps 
are designed to handle liquified petroleum 
gases, refrigerants and other non-viscous 
liquids. They operate at low suction head 
requirements assuring a positive, non- 
pulsating flow. Manufacturer states that 
there is no shaft leakage because minimum 
pressure is exerted against the mechanical 
seal through use of built-in pressure relief. 

Balance holes on both sides of the im- 
pellers equalize pressures in single-stage 
pumps resulting in balanced hydraulic 
loads. Impeller loads of two-stage pumps 
are balanced radically by opposing pres- 
sures between stages. 

The New York Air Brake Co, 
Aurora Pump Division, 


4610 Loucks St, Aurora, Ill. 
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Indicating instruments 
925 + A line of high-accuracy portable 
indicating instruments which are lower in 
price and require less power from meas- 
ured circuits are replacing company’s T'ype 
P-3 instruments. 

The Type AP-12 (ac/dc) portable stand- 
ards have an accuracy of 0.25 percent full 
scale and the matching Type AP-Il 
(ac/dc) portable instruments for general 
testing are accurate to 0.5 percent of full 
scale, according to manufacturer. 

Better scale readability is claimed in all 
ac rating—permitting more accurate read- 
ings over wider portions of the 5.5-in. scale. 

All instruments have two spring-mounted 
pivot bearings, reported to virtually elimi- 
nate pivot blunting and cracked jewel 
bearings. Further maintenance reduction 
is achieved by simple screw adjustment 
for full scale sensitivity of ammeters and 
voltmeters. Request full details. 

General Electric Company 
Schenectady 5, N. Y. 


For more details on these items, use post cards 
p 159. Identify your request with item number. 


All-engine oil cooler 


928 - WIO oil coolers have application 
on all types of diesef and gasoline engines, 
hydraulic equipment, air compressors, ma- 
chine shop coolant systems and wherever 
oil must be cooled in a compact unit. They 
are of non-ferrous construction with brass 
shell and copper tubes. Operating pres- 
sures to 250 psi and operating tempera- 
tures to 300 F are available. 
Heat-X, Inc, Brewster, N. Y. 


Corrugated aluminum jacketing 


940 + Aluminum jacketing for tanks, 
towers and vessels is available with 1% or 
2%-in. corrugations. Rigidity is increased 
by cross crimping the aluminum before 
(Continued on page 178) 


PRODUCTS 
you should | know 


SC and SCM 
BALL BEARING 
PILLOW BLOCKS 


TAPER-LOCK 
ALL STEEL 
CONVEYOR PULLEYS 


DODGE TAKE-UPS 


ler 
TAKE-UPS- ited. 


Bearing, 
Bulletin 


Write for your copies. 


DODGE MANUFACTURING CORPORATION 
3200 Union Street *« Mishawaka, Indiana 
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you SHOULD HAVE 
ings, dimensions ond other data 
on Dodge SC ond 
Bol Searings- Bulletin A638. 
TAPER-LOCK steel CONVEYOR 

pULLEYS- Construction details, 

sizes, dimensions. Bulletin 056. 

DOD: 
Mi 
shawaka, Ind. 


They Tap a‘*Gold Mine” 
Right Under a Plant! 


Looking for ways to reduce costs? Don’t overlook 
WATER Costs! Your company may own a “gold mine” 
of underground water. Why not use it to reduce 
WATER Costs! 

Delivering water from deep wells, lakes or streams 
for factory water supply is one of the biggest uses of 
DEMING TURBINE PUMPS. In many cases, these depend- 
able pumping units have cut water costs in half. 

Ask us for free, illustrated Bulletin No. 6700 and the 
names of Deming Distributors in your area. 


THE DEMING COMPANY 
547 Broadway ¢ Saiem, Ohio 


More EQUIPMENT NEWS 


Begins on page 152 


adding the deep corrugations. Cross crimp- 
ing reportedly adds up to 97% greater 
strength over plain corrugated aluminum. 
Manufacturer states that a factory-ap- 
plied moisture barrier added to the jacket- 
ing eliminates corrosion from within, pro- 
vides a virtually permanent jacketing job. 
Childers Manufacturing Co, 
3620 W 11th St, Houston, Texas 


Steel battery trays 


931 + All-steel battery trays for electric- 
powered hand trucks, conforming to di- 
mensions and practices recently adopted 
by the Industrial Truck Association, are 
available for 64 models of motive power 
batteries. 

Trays are classified according to ITA 
hand truck battery groups 1 through 9, 
ranging in width from 6% to 18% in. 

Tray covers are unique in that they can 
be hinged either at front or back of tray. 
Built-in stops hold cover open at a maxi- 
mum of approximately 115 deg. 

Exide Industrial Division, 
Electric Storage Battery Co, 
Philadelphia, Pa. 


For more details on these items, use post cards 
p 159. Identify your request with item number. 


Portable pumping system 


930 High-vacuum pumping system is 
for general laboratory work, pilot plant 
operations and small scale production ap- 
plications. It is recommended for use in 
exhausting 10 to 15 cu ft chambers for 
vacuum distillation, impregnation, coating, 
degassing and stress relieving. 

Designed to attain absolute pressures as 
low as 10-®%mm hg, this mobile system 
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They licked a problem— 
before it happened— 
with STANODIESEL Oil M 


How Sturgis light plant planned ahead to 
eliminate source of possible power shut down 


Sturgis, Michigan, light plant management in 1946 deter- 
mined that it might be difficult to satisfy all power require- 
ments if the light plant’s large engine, or more than one of 
its small engines, was down. The plant is equipped with 5 
engines—four GM 1,600 H.P. and one Busch-Sulzer 2,475 
H.P. Plant management rightly figured that one of the 
keys to the problem was good lubrication. So, in 1946, 
STANODIESEL Oil M was tested in one General Motors engine. 


In 1947, based on its performance during the test, all en- 
gines were converted to STANopIEsEL Oil M. In the nine 
years since, the plant has never had to shut down power to 
customers because of engine or oil failure. There have 
been no wear problems. Engines have stayed clean. There 
is no ring sticking. Bearing life is exceptional. 


StTanopiEsEt Oil M can give this kind of performance 
for two big reasons: (1) its highest quality base stock, 
(2) its additive formula. STaNoprEsEt Oil M has superior 
stability. An oxidation inhibitor helps to prevent un- 
wanted increases in oil viscosity. Detergent-dispersant 
additives keep crankcase, pistons, cylinder walls and other 
parts clean. An anti-foam agent controls foam. 


There's a Standard Oil industrial lubrication specialist 
near you in any of the 15 Midwest or Rocky Mountain 
states. Call him for more information about STANODIESEL 
Oil M. Or write Standard Oil Company, 910 S. Michigan 
Avenue, Chicago 80, Illinois. 


Sturgis, Michigan, light plant has four GM 1,600 H.P. engines and this Busch- 
Sulzer 2,475 H.P. engine. Engines receive progressive maintenance at 3,500 
to 4,000 hours. STANODIESEL Oil M is used in all engines. 


J. J. Threlfall, superintendent and Donald 
Cripps, Standard Oil lubrication specialist 
check Don's data book on Sturgis light plant 
diesels. Don is well qualified as a lubrica- 
tion specialist. He has been doing this work 
for nine years. He has an engineering degree 
from Michigan State University and is a 
graduate of the Standard Oil Sales Engi- 
neering School. 


(Indiana) 


Quick facts 
STANODIESEL OiIM 


« Keeps crankcase, pistons, cylinder walls clean, 


e@ Combats deposit and wear problems imposed by use 
of economy fuels. 


@ Maintains film on difficult to lubricate areas and parts. 


e Eliminates spark plug fouling in spark ignited engines 
and reduces combustion chamber ash deposits in 
engines burning natural gas, LPG and liquid fuels. 


@ Eliminates fuel injector and pump sticking caused by 
deposits on injector barrel and plunger where fuel 
and lube oil commingle, 


ig 

STANDARD OIL COMPANY | STANDARD - 


ELLIOTT STRAINERS 


A6.1 


One of four Elliott 20-in 


self-cleaning strainers lo- 
cated at discharge side of 


vertical river-water pumps 


at a power station. 


One of several Elliott : 


twin strainers (installed 


outdoors) handling cooling — 
water at a power station. — 


Power stations all over the country are utilizing sturdy, 
dependable Elliott Strainers like these. They provide a 
continuous liquid flow with no down-time for cleaning. 
The type “K” strainer (upper right) cleans itself con- 
stantly and automatically. The type “A” twin strainer 
(lower left) offers one compartment for cleaning while 
the other handles the flow. When your operations call 
for clean, trouble-free liquids, put an Elliott Strainer 
on the job—whether the installation is inside or out- 
side. For details on these and other Elliott Strainers, 
contact your local Elliott representative or write Elliott 
Company, Accessories Dept., Jeannette, Pa. 


ELLIOTT Company fi 


esavane EATERS 
STEAM TURBINES © MOTORS EXECTO! TURBOCHARGERS © TUBE CLEANERS © STRAINERS 
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More EQUIPMENT NEWS 


Begins on page 152 


uses a fractionating 4-in. diffusion pump 
connected to a 15-cfm two-stage roughing 
and backing mechanical vacuum pump. 
All components including the electrical 
control panel are mounted on a base fitted 
with two fixed and two swivel wheels, cas- 
ter lock and pull handle. Service connec- 
tions required are a single-phase 60-cycle 
110/115-volt ac outlet and a source of 
cooling water. Request full details. 
Kinney Mfg Div, The New York 
Air Brake Co, Boston, Mass. 


Internal dry-fluid coupling 


924 + Flexible-shaft motor uses steel shot 
instead of a true fluid coupling. The 
coupling is mounted inside motor’s frame 
and the entire unit is supplied as a single- 
frame power package. 

Operating principle of the dry-fluid 
coupling is based on centrifugal force 
throwing the steel shot to the perimeter of 
the housing. The housing, in turn, is 
keyed to the load and accelerates as the 
rotor gradually becomes imbedded in the 
tightly-packed shot. 

Motors are produced in ratings from 
% through 15 hp. Request full details. 
Reuland Electric Co, Alhambra, Calif. 


For more details on these items, use post cards 
p 159. Identify your request with item number. 


Seamless bronze tubing 


934 + Eight-in. id seamless corrugated 
tubing with standard 150-lb bronze flanges 
is suitable for conveying steam, water, air, 
etc and for transmitting vacuum. Principal 
characteristics of the corrugated tubing 
are: outside diameter, 10 in.; thickness of 
metal, 0.080 in.; number of corrugations, 
12 per ft; approximate weight, 20 lb per 
ft; maximum length without joint, about 
8 ft. End connections of any type are 
available, such as standard or special 
flanges, pipe nipples, weld ends, etc. If 
internal pressures are involved, one or more 
metallic braid jackets are provided. Safe 
working pressure for one braid is about 
100 psi. 

Principal applications: vibration elimi- 
nators, expansion and contraction compen- 
sators, misalignment equalizers, etc. Stand- 
ard stock sizes of seamless, flexible, bronze 
tubing are available down to 1/16-in. in- 
side diameter. 

Further information in bulletin 955, 
available on request to manufacturer. 


Seamlax Co, Inc, 4123 24th St, 
Long Island City 1, N. Y. 
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PACKA TOWER POWER 


{ on a Marley cooling tower—a completely inte- 


“Power com¢s } one pi 
grated unit #haf consists of\\mator, drive shaft, couplings, Geareducer* and fan 


hub, assenfbleg and permahen\y aligned on a rugged unitized steel support. 


Every cgoynpofent of this packged power unit (except the motor of your 


choice) /is Marley-designed nd Yaanufactured exclusively and specifically for 
cooling/tow¢#r use. Each is engineéged for individual mechanical excellence and 


for f me al integration info th complete assembly. All are backed by a 


singl¢ resppnsibility for dependable\\performance and economical maintenance, 
andjthat backing is the Marley gua 

are standard for alll Ma industrial towers and, together with 
parley ulti-blade aluminum fans, ate available for modernization of towers 
bf any//make. Installing the preyassembed Marley power package for replace- 
ment fervice reduces shut-down tyme by\Ways. 

For dftailed information on “packaged pQwer” for new or existing towers, call 


the Marley sales engineer in any pf 55 major cities. 


*Reg/Trademark 
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Name. 


Company. 


tem for the EMPIRE DISTRICT POWER 


on per hour sys- 


LIGHT CO. 


MeNally Pittsburg assisted in developing this 300 ton _ hour system for the 


KANSAS POWER & LIGHT 


— With Cost-Cutting 


COAL-HANDLING SYSTEMS 


Engineered for Your Plant 


Are you paying ‘‘extra fare”’ 
luxury rates for that last ride 
your coal must take from 
the truck, car, or barge, to 
your bunkers? 

Why pay more? Why risk 
breakdowns, when you can 
save extra “‘profits’”’ and be 
sure of year-round efficiency. 


“The Men Wha Coal From The Cround-lyp 


McNALLY PITTSBURG Sys- 
tems automatically handle 
more coal per dollar—min- 
imum maintenance costs. 

The men who know coal 
from the ground up will be 
glad to study your coal-han- 
dling problems with you. 
Mail coupon. 


MeNally Pittsburg Mfg. Corp., Dept. PO, Pittsburg, Kansas 
Gentlemen: Send more information on your Coal-Handling Systems. 


Title 


City and State 


My biggest 
boner 


This is the story of two outside fore- 
men who both worked at a smokeless 
powder plant during the war. Plant 
had many buildings, spread over a 
large area. Besides, the power depart- 
ment’s powerhouse, boilers and turbine, 
there were several outlying power 
buildings. Some were: river pumping 
station, filter plant, air-compressor 
plant and the hydraulic and refrigera- 
tion (H & R) plant. The two foremen 
had charge of these outside buildings. 

H & R building housed six hydraulic 
pumps of 3600 psi, also six ammonia 
compressors driven by synchronous mo- 
tors. These machines served an area 
were service had to keep going. 

To appreciate this boner, readers 
must know my background compared 
to Smith’s—the other outside foreman. 
I had nine years in one power plant, 
worked my way up to assistant chief 
engineer there. At war’s outbreak, I 
worked in a smokeless power plant 
as a switchboard operator, boiler oper- 
ator and then as outside foreman. 

Now Smith had been an oil-field me- 
chanic until he worked as an operator 
in the H & R building of this plant. 
From there, he was promoted to out- 
side foreman—and we became rivals. 

I was working the midnight shift one 
night when an electrical storm hit. It 
was near shift-change time in the morn- 
ing. Lightning caused a surge on the 
power lines and all the machines in the 
H & R building stopped. Just then I 
drove up in my truck and hurried in- 
side to help the operator restore service 
to the area. Directing him to start the 
hydraulic pumps, I started to get the 
ammonia compressors running. Already 
I had visions of a record return to 
service. But here is where the hitch 
came in. As soon as I started one com- 
pressor and went to the next—the first 
synchronous motor would kick off. I 
thought there was too much load on the 
motor, so I closed the suction valve and 
tried again, working my way down the 
line of compressors. Each motor ran 
for a minute or so, then kicked off. 

About this time in walks Smith, my 
relief foreman. He said, “In trouble? 
I'll help you.” He goes in the back 
room, starts the exciters, which had 
also stopped during the power inter- 
ruption, and away we went. All the 
compressors started and ran OK. We 
got back to normal in short order. But 
was my face red! And I had fancied 
myself well up on the electrical end 
of the power game. 


H C Pootey Wilmington, Del 
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BREECH LOCK VALVES 


serve the world’s most efficient power plants! 


THIS TANNERS CREEK PLANT is one 
of four new and modern power sta- 
tions in the system of 12 major 
plants of the AmericanGas and 
Electric Company. In 1954, these 
four similar plants ranked among 
the top seven of the world’s most | 
efficient power stations, generating 

more electricity per Btu than any | 
other stations anywhere — and for 
five consecutive years, beginning in 
1950, one or another of these plants 
has been first! 


The Lunkenheimer Breech Lock Valves 
shown here help maintain this performance 
record by controlling the flow of 450° feed 
water at pressures of 2,700 pounds per 
square inch in the Tanners Creek plant. 
Other Breech Lock Valves, as well as hun- 
dreds of Lunkenheimer Bronze, Iron, and 
Steel Valves for lower pressures, are used 
in other plants of the American Gas and 
Electric System, 


LUNKENHEIMER 


makes Breech Lock far easier to service and maintain than any other high-pressure 
seal-weld valve. Address: The Lunkenheimer Co., Box 360, Cincinnati 14, Ohio. 


: WRITE FOR LITERATURE describing the unique interlocking-lug design which 


QUALITY 


STEEL «© BRONZE ¢ IRON e¢ PVC 


NAME IN VALVES 


-755-12 
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ou have any 
of these troubles: 


¥Y scale, corrosion, or foaming in your boiier operation 


WY rust and corrosion in your steam and condensate return 
lines 


VY scale, corrosion, or algae growth in your cooling or con- 
denser water system 


Y corrosion or scale in your hot or cold water tank and 
lines 


Y rust and corrosion in your brine or sweet water system 


V scaled up pumps, water jackets, compressors, coils, 
lines, or equipment 


V sludge and moisture in your fuel oil supply 
WV soot deposits in your furnace combustion areas 


then... 


let WESTERN prove to you how a specific treatment applied 
to your specific problem can restore and maintain efficiency 
and economy in your use of water, steam, and fuel. Mail 
the coupon today for full information. 


65 Years Experience in the Chemical Treatment of Water. 


Chemical Treatment 


MAIL THIS COUPON TODAY 


for Water Please send information about. 
Steam and Fuel 


WESTERN 

CHEMICAL 

COMPANY 

713 Washington Street an 
Kansas City 5, Missouri City Zone _ State 


MARMADUKE 


Continued from page 138 


the cantankerous old boy was about to 
sound off. Marmy revved up his in- 
duced-draft fan and sent a cloud of 
smoke toward the ceiling. Then he 
blasted away. 

“Back in World War II, I was sta- 
tioned at a repair base in Genoa, Italy,” 
he roared. “That shipyard had been 
taken over by our Navy to repair the 
many Allied ships damaged by the 
heavy air and submarine attacks after 
the invasion of Italy. 

“Because so many ships came limp- 
ing into that yard, there were plenty 
of tough problems. Some weren’t cas- 
ualties—they were merely fouled-up 
ships that had been turned out like 
sardine cans by green help back in the 
States. Others were ships that had 
taken a heavy beating but had to be 
kept running by some jury-rig method 
before getting a thorough overhaul in 
dry dock. That’s where I came in. 

“One evening, my boys and I were 
making our usual rounds to hot spots 
like the Casa Suprema, the Pension 
900 and other high-class joints. At the 
Suprema I ran into a former shipmate, 
Carl Drymeyer. Carl was in port as 
chief engineer aboard the SS Sea Por- 
poise. She had struck a floating mine 
off Gibraltar and came in leaking like 
a sieve from sprung plates. Carl said 
her ballast and bilge pumps had been 
running full speed to keep her afloat. 
But besides the sprung plates, one of 
her boiler’s casings was bulged out, 
while the other was caved in. 

“The Porpoise was a C-3-type ship 
with D-type boilers of 565 psi at 735 
F. Her hull plates and boilers had 
been given a quick once-over, Carl told 
us. But he squawked that she had never 
built up her vacuum to design rating 
on her main turbine since being built. 
That got me to thinking. We batted 
the problem around during some heavy 
technical discussions that evening at 
the Suprema. On my way back to the 
station at 4 am, I promised Carl I’d go 
aboard to see what I could do for him. 

“Next morning, I boarded the Por- 
poise. Some of the yard big shots were 
down in the engine room when I hit 
the floor plates. Carl had a few blue- 
prints on the log desk and the brass 
were busy trying to solve that vacuum 
problem. But I just walked around, 
getting my bearings. 

“T saw that the boilers had an in- 
ternal desuperheater line to knock 
down the 735-F steam temperature for 
auxiliary use. Steam for the air ejec- 
tors that Carl had squawked about 
came off a Christmas tree of reducing 
valves above the boilers. I'll bet ma- 
rine engineers who sailed on those tubs 
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Rugged insulation finish 
for indoor and outdoor 
lines, tanks, and vessels 


Reduce insulation costs by providing both finish 
and color identification at the same time with a 
protective coating of Armstrong Insulcolor. In- 
sulcolor comes in seven colors, plus a clean white. 
It is applied by brush or spray to all types of in- 
sulated lines, tanks, and vessels, indoors or out- 
doors. There are no solvents in Insulcolor that 
create a hazard during application. Dried film is 
fire-resistant, and lasts for years under severe 
weather conditions. Maintenance is easy, as dirt 
washes readily from Insulcolor’s smooth surface. 

Insulcolor is one of the quality products in the 
complete line of Armstrong Industrial Insula- 
tions. Armstrong also offers you a corhplete con- 
tracting service, geared to install these products 
economically and efficiently. 

For full details on Insulcolor or any other Arm- 
strong materials that may help solve your insula- 
tion problems, send for free booklets. Check the 
ones you want on the coupon below. 


(Aymstrong 


INDUSTRIAL INSULATIONS 


r 
Armstrong Cork Company 
2509 Riggs Ave. 1 
Lancaster, Pa. 

| Please send me the free booklets checked. oO ! 
| Please have an Armstrong representative call. oO 
I Insulcolor®, LT Cork Cov- Armaglas In- Armaflex*, a ! 
Weatherproof ering, a New sulations for New Flexible 
| Coating in Type Cold Line Pipes, Tanks, Insulation for l 
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MEGGER® 
MAKES A BIG DIFFERENCE 
IN MAINTENANCE PROBLEMS 


The operating span of electrical equipment can be shortened considerably by 
accumulations of dirt and moisture. If no attempt, or only infrequent attempts 
are made to check equipment, trouble is sure to result—and at the most inop- 
portune time. 

Only by periodic insulation resistance measurements can you be sure of the 
condition of electrical insulation in your machines. Test with a dependable 
Megger Insulation Tester and keep records of each piece of equipment. 

ake advantage of Summer vacation shutdowns to locate all the weak spots 
in your important electrical equipment. 


For Convenience and Protection... 


MIDGET “MEGGER” INSULATION TESTER 
Operated without Removing from the Case 


The Midget Megger Insulation Resistance Tester 
is a compact and rugged little set for detecting 
and diagnosing faulty insulation before serious 
and costly damage occurs. It is shown here in a 
“‘camera-type”’ leather case which permits opera- 
tion without removal from case. The test sr 
store in the bottom of the case. For rugged shop 
and field use this sturdy “package” is hard to 
beat. Ranges up to 50 megohms, 500 volts d-c. 
Low cost. 


Write for BULLETIN 21.85-P 


It’s so easy to be sure— 
JUST BE SURE IT’S BIDDLE 


JAMES G. BIDDLE CO. 


1316 ARCH STREET 


* LABORATORY & SCIENTIFIC EQUIPMENT 


SPEE 


MARMADUKE 


still wake up suddenly in a sweat in 
the middle of the night from that 
nightmare of piping confusion. After 
the desuperheated steam got through 
a few reductions, it finally came out 
at 160 psi at the air ejectors. 

“I was told that the ejectors had 
the full 160 psi, but they still didn’t 
build up the 28.5 inches of vacuum. 
About 26 inches was the best they 
would do. That raised fuel consump- 
tion about 12 percent, lowered speed. 

“After I got the vacuum system down 
pat, I went over to the log desk to 
see what the brass were recommending 
for a solution. A four-striper suggested 
raising the steam pressure to the ejec- 
tor—‘temporarily, of course.’ I asked 
Carl if his ejector strainer and nozzles 
were in good shape. He assured me 
they were. Then I asked if his steam 
gage showed the right pressure. He 
said they had been tested and were 
OK—added they had been slopping 
shellac around every place where air 
could leak into the vacuum side. 

“*That leaves only one thing as far 
as I can see,’ I answered. 

“*What’s that?’ asked the four- 
striper, eager to sink his teeth into 
something. 

“‘Steam quality,’ I answered. 

“‘Steam quality, hell,’ he echoed. 
‘T’ve been aboard a dozen of these C-3’s 
and they’re all hooked up the same 
way. None of the others has trouble 
with steam quality. Why should this 
one?’ 

“*That’s what I want to find out,’ 
I answered. ‘Carl, how about starting 
up your circulator and getting vacuum 
up on the turbine? I want to try some- 
thing,’ I told him. 

“Before long, his chief machinist had 
his lube-oil pump and circulator run- 
ning, had gland steam on the turbine 
and the vacuum came up gradually. 
But the needle stuck at 26 inches. By 
that time I had an audience of yard 
men and ship’s engine-room personnel. 

““OK,’ I said. ‘Now shut off the 
steam from the starboard boiler so the 
air ejector is fed only from the port 
boiler. A water tender closed the 
valve. I watched the vacuum gage, but 
she didn’t budge. 

“*Now open that valve and close 
the valve to the port boiler, I said. 
Soon as that valve was closed, the vac- 
uum started climbing slowly. Everyone 
crowded around the vacuum gage. She 
finally stopped at 28.5 inches, where 
she belonged. 

“*Holy mackerel, Marmy,’ yelled 
Carl. ‘That’s the first time that vacuum 
has been up there since this ship was 
built.’ 

“You struck something, Mr Sur- 


Continued from page 184 
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is America’s 
most modern boiler 


Four-pass design with forced draft — 

Proved the most efficient combination 

te transmit greatest percentage of heat to 

boiler water. Blower provides cool, clean air 

in required density and volume for efficient 
fuel combustion — lowers fuel costs. 


Caseless fan keeps operation ‘‘hos- 

pital quiet’’ — Air is drawn into a 

large plenum chamber which confines and 

deadens air noises. Even ot peak loads, CB 

is well within requirements for low sound 
levels where this is a factor. 


Hinged doors front and rear — Ex- 

pose tubes for quick inspection or 

cleaning. Operating equipment and refrac- 

tory stays intact. Cuts routine maintenance 

from hours to minutes. Doors are gasketed 
with preformed asbestos to be seal-tight. 


Automatic controls are centralized 

for i , efficiency and safety 

— Air is metered with oi! (or gas) in proper 

ratios to economize on fuel. Electronic flame 
failure control is standard equipment. 


WATER—FOR HEATING OR 


ILERS—STEAM OR HOT 
PROCESSING, IN SIZES 15 TO 600 HP, 15 TO 250 PSI. 
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BY THE ORIGINATORS OF THE SELF-CONTAINED BOILER 


unmatched in 
performance 

quiet 

low-maintenance 


CB boiler’s remarkable perform- 
ance in hundreds of applications 


has proved an “eye-opener” wher- © 


ever installed. Take a minute’s 
time and see why. 

Combined into one boiler pack- 
age are all the features proved 
necessary to: (1) save fuel dollars, 
(2) simplify maintenance, (3) as- 
sure silent performance, (4) main- 
tain safe, automatic operation. 

Talk to your nearby Cleaver- 
Brooks boiler representative — he 
can assist you in selecting the prop- 
er unit from a complete line of 
sizes, steam or hot water, 15 to 
250 psi. Or, write direct for litera- 
ture. Cleaver-Brooks Company, 
Dept. K, 300 E. Keefe Ave., Mil- 
waukee 12, Wis., U.S.A. Cable Ad- 
dress: CEEBEEWEST — all 
codes. 


TWENTY-FIVE YEARS OF LEADERSHIP 
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AEROMASTER FANS 


coolers 


Ask the manufacturer . . . ask the 
user ... what fan he prefers for his 
cooling equipment. Chances are 
he’ll say Aeromaster. 

Why? Because he knows from 
experience that Aeromaster Fans 
can be relied upon to give good 
service. 

Aeromaster Fans are precision- 
engineered, adapted from high 
speed aircraft propellers. They 
have adjustable blade pitch and 
anti-flutter design . . . therefore, 
require less horsepower. And they 
last longer too, thanks to the 
exclusive Aeroloid blade coating 
to resist acids and alkalies, abra- 
sion and weather. Overall result: 


Aeromaster Fans give more cooling 
at lower cost. 

Available in 4, 6, or 8 blade 
styles, in diameters of 5 to 24 ft.; 
with capacities up to 1,000,000 
cubic feet per minute, all Aero- 
master Fans are fully guaranteed. 


Koppers also has trained engi- 
neering specialists available in 
principal cities, insuring prompt, 
expert Aeromaster Fan service. 
And Koppers is always ready to 
consult with you on special fan 
problems. Next time you plan a re- 
placement of present fans, specify 
Aeromaster. When you consider 
new equipment, call on Koppers 
... always eager to be of service. 


a4» Fans 
KOPPERS 
—=MAIL COUPON TODAY FOR COMPLETE INFORMATION“ 


® 


METAL PRODUCTS Div. 
KOPPERS COMPANY, 
INC. eBALTIMORE, MD. 


This Koppers Division also «(name and type of equipment to be cooled). 
supplies industry with Fast's 


mered Industrial Piston and 
Sealing Rings, Koppers Elec- 
trostatic Precipitators and 


Gas Apparatus. 
Products Sold ee 


KOPPERS CO., INC., Aeromaster Fans, 2609 Scott St., Baltimore 3, Md. 


Gentlemen: Please send me detailed information on Aeromaster Fans for 


Address. 


City...... 


MARMADUKE 
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faceblow,’ said the four-striper good- 
naturedly. ‘But I still don’t know what’s 
going on.’ 

“*Well, I don’t know what’s hap- 
pened yet, myself,’ I answered, ‘but 
I will. Now cut out the starboard 
boiler, cool her down and dump her,’ 
I told Carl. ‘After the steam drum is 
opened, call me. Ill be up topside in 
the wardroom, stowing away some fuel.’ 

“‘Good idea,’ said the four-striper. 
T’ll join you. I need some ballast to 
get me out of this fog so I can follow 
you.’ We all went topside to the ward- 
room to ballast our tanks and have a 
smoke. 

“After lunch, the chief machinist 
came up and said the boiler was cooled 
down with one of her steam-drum man- 
hole plates removed. So we all went 
below again. 

“‘OK,’ I told Carl. ‘Have one of 
your boilermakers go inside and check 
the desuperheater lines for loose con- 
nections.’ We stood around on the drum 
grating while this check was made. 

“ ‘Hey, Chief. Look at this,’ called 
the boilermaker from inside the drum 
in a few minutes. “The nuts on this 
flange are all loose, there’s about an 
eighth-inch opening and there isn’t even 
a gasket here.’ 

“*That’s your answer, I said to 
Carl. ‘That opening picked up moisture 
from the water in the drum. And that 
knocked down the quality of your 
steam so you didn’t get full vaiue. 
That’s why you had low vacuum all 
this time.’ 

“Carl slapped me on the back. He 
was as tickled as a sailor going ashore 
in a foreign port after a long voyage. 
‘You know, Marmy,’ he said, ‘that’s 
the last place I would have looked. 
All the time I’ve been blaming the 
throat area of the ejectors, or some- 
thing. Now we can really make knots.” 

I'd never think of finding 
lost vacuum by cutting out a boiler,’ 
said the four-striper, pumping my hand. 
“That evening we ended up at the Casa 
Suprema again. Only this time the boys 
wouldn’t let me spend a cent.”—SME 


THE ALIQUIPPA RANG A BELL 
That river story in Sept °55 brought 
back memories. I fired on the Aliquippa 
in 1921. The Chief was most interest- 
ing and I well remember the “doctor” 
feed pump that Marmy had trouble 
with in his story. The Chief was one 
swell guy—so I’m sure you can under- 
stand how deeply I felt when reading 
Marmy’s experience. 
R Fontaine Kenmore, N. Y. 
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Kill Algae 
NEW, easy, 


low-cost wa 
y 


ALLIS-CHAL Alllis-Chalmers No. 120 Series Algaecide 
| for — 7 most toxic to all organisms in cooling towers 


Water Conditioning a a Many toxic materials used as algaecides are either 
difficult to handle (as in chlorination) or are effec- 
a ae tive against certain organisms, but not others. Fouling 
of cooling tower systems by algae and slimes results. 
New No. 120 Series Algaecide succeeds when cop- 
per sulfate, potassium permanganate, quaternary 
ammonium compounds, sodium pentachlorophenate, 
and other complex chemicals offer only a partial solu- 
tion to fouling conditions. 
As little as 2 ppm has | For complete information, call your A-C office, or 
ii write Allis-Chalmers, Power Equipment Division, 


killed all these algae | — Milwaukee 1, Wisconsin, for Bulletin 28X8434. 


Anabaena 


Oocystis Chlorella Protococcus 


ALLIS-CHALMERS 


POWER * SEPTEMBER 1956 


‘i 
\ 
Fis 
< 
RA 
i 
Microcystis 
A-5103 


Cleans Fire Tubes 


You can now clean fire tubes inside as well 
as outside faster with a new Rotojet. The 
new Rotojet is the most powerful tube 
cleaner we ever built. It won't stall at low 
speeds caused by heavy loads. Roto ex- 
panding heads and brushes thoroughly 
clean soot scale inside tubes. A Roto vibrat- 
ing head (illustrated above) knocks off 
water scale adhering on the outside. 


Try the new Rotojet, and no other tube 
cleaner will ever satisfy you. 


Economical Roto Brushes. 
Roto expanding brushes and heads have 
separately replaceable wearing elements. 
These inexpensive parts save time, money, 
and critical materials. Send for details. 


Model S525 ROTOJET Air-driven Model $505 ROTOJET Air-driven 
Motor with swing-frame head Motor with 2-arm head for 2” 
for 3” 0.D. tubes. 0.D. tubes. 


[on ELLIOTT COMPANY - ROTO DIVISION 


| Tube Cleaner Specialists Since 1910 


153 Sussex Avenue, Newark, N. J. 
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But problem isn’t that jobs don’t come 
up at set periods. Multiply all factors 
involved, and you come up with a large 
number of operations to schedule. Stal- 
cup wouldn’t even try to guess how 
many. But he doesn’t have to, for his 
punched cards keep the jobs under 
control. Each Friday evening, sorting 
drops out work to be done, either over 
the weekend (if they’re production-in- 
terrupting) or the following week. 

Staleup points out the psychological 
effect on his maintenance men. He told 
us: “Neglect and carelessness are rare. 
Most maintenance men love machinery 
and give it the right care. But without 
a good system, a man often leaves a 
routine job to handle an ‘emergency.’ 
While he may even make a note to 
remind himself to return to the inter- 
rupted work next day, even the best 
of us forget! 

“With a formal system such as ours, 
an assigned mechanic does a specific 
job a certain date. That man is handed 
the work order. He’s going to do it that 
day, or report back why he couldn’t. 
Work gets done and it takes only 
‘spot’ supervision on my part to make 
sure all’s well. Prior to our key-sort 
system, maintenance was one of my 
greatest worries. It also cost me a lot 
of time in supervision.” 

Emergency repairs bring up another 
advantage of well-scheduled mainte- 
nance work. A high percentage of such 
sudden headaches is normal to today’s 
complex operations. It’s like the days 
before screens and DDT when our 
grandmothers used to preach that the 
good Lord sent pesky houseflies to test 
our mettle! 

But up-to-date plant engineers re- 
gard work stoppage, caused by emer- 
gencies, with the same horror a modern 
housewife looks on a single fly in her 
home. S W McMahan, Jackson’s mas- 
ter mechanic, reports: “I can’t remem- 
ber a single motor that quit in the last 
two years from lack of proper service.” 
That’s some statement when you re- 
member Jackson Mills’ several-hundred 
electric motors. 

But it’s also a typical result of good 
scheduling. In another plant 75% of 
all maintenance labor was applied 
against operations classified as emer- 
gency. This is a parts plant—and the 
firm was having delivery problems be- 
cause of work stoppage. 

Six months after installing the card 
system, emergency factor dropped to 
25%. At last report, even that figure 
was going down hill. But until the 
condition became impossible, it had 
been accepted. Above results proved 
there was a pattern of planning to pre- 
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SOLVAY PROCESS DIVISION 
Allied Chemical & Dye Corporation 


STOKERS 


al Moundseille 
lo Bun West Virginia Coal 


Detroit RotoGrate is a modern spreader stoker with 
grates that move slowly forward, discharging ash at 
e front. It will burn any type of Bituminous coal or 
ite and many types of combustible refuse with high 
at sad . Handles rapidly fluctuating loads. Produces 
pe ore ity per square foot of grate area. Precise 
‘ontrol ¢ eed with grate speed and air supply 
provides smokele peration. 
‘There is a site ai e of Detroit Stoker for every 
industrial need, 


distr 


ous 
Detroit Roto drate 
Babcock ond Wi drum 
i nd: lant 
al iil 
| 
= | 
oO t 
= 
‘DETROIT STOKER COMPAN” (ie 
MANERAL. MOTORS BEDS. ‘DET MICH, Nye 
mer Orrices PRINCIPAL MONROE, MICH. Li : 
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When you standardize on R/M’s Big 7, 
you are sure of getting superlative, 
custom-built performance that will 
greatly reduce your maintenance 
costs and downtime. You can set up 
a schedule of preventive rather than 
corrective maintenance. Most plants 
require only 3 or 4 types. 


Your RIM distributor will be glad 
to explain how you can profit by 
standardizing on the Big 7. Besides 
reducing costs and downtime, the 
Big 7 will lower inventories, simplify 
ordering. R/M packings for main- 
tenance are sold only through au- 
thorized R/M distributors. 


RIM’s Big 7 Packing Types give you 
dependable custom-built performance 


RIM’s “Teflon”* packings, Type 5, for 
example, are unsurpassed for use on 
chemical pumps and valve stems. 
Carefully engineered and custom- 
built for their applications, they are 
lasting longer in service and length- 
ening the life of the equipment they 
are used on. 


Type 1, for pumps, valves; Type 2, for 
high temperature valve stems, ex- 
pansion joints; Type 3, for high speed 
rotary air compressors; Type 4, for 
corrosives, acids, viscous materials; 
Type 5, ‘‘Teflon” for chemicals; Type’ 
6, gasket materials; Type 7, for hy- 
draulic and pneumatic equipment. 

*Du Pont trademark 


R/M’S BIG 7 PACKING TYPES MEET 95% OF ALL PACKING NEEDS 


BIG 7 PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, NJ. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


FACTORIES: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, S.C.; Passaic, N.J.; Crawfordsville, Ind.; Neenah, Wis.; 


Peterborough, Ontario, Canada. 


oducts « Abrasive and Diamond 


RAYBESTOS-MANHATTAN, INC., Packings » Asbestos Textiles ¢ Industrial Rubber, Engineered Plastic, and Sintered 
Metal Pr Whee i Clutch 


a els « Rubber Covered Equipment « Brake Linings « Brake Blocks « 
Facings « Fan Belts « Radiator Hose « Laundry Pads and Covers « Bowling Balis 
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vent emergencies. But it took sorting 
and cross analysis of causes to establish 
a sound program. 

You can’t completely ignore phases 
of maintenance other than scheduling. 
Without details, let’s hint at a few: 
(1) Using manpower by crafts effi- 
ciently. (2) Assigning master elec- 
trician to trace a chronic overload. (3) 
Using an apprentice to replace a fuse. 
(4) An “inventory” of manpower hours 
by crafts. (5) Can your boys handle 
a department shift, or should an out- 
side contractor be hired? A surprising 
number of plants know norms on main- 
tenance jobs. That is, they know a 
certain mechanic can do a given job 
in, say, 1.2 hours. If he doesn’t job is 
checked. 

This directs attention to good costing. 
In some plants, maintenance is a major 
factor of cost. Many firms are so in- 
clusive in defining “maintenance” that 
almost all indirect labor is so classified. 

And that leads to a pet “soap box” 
subject of mine. Indirect labor can be 
controlled! Just because there’s no 
visual daily frequency is no proof a 
pattern to indirect labor doesn’t exist. 
Accurate historical data will highlight 
it. Hundreds of successful maintenance- 
control systems (as just one example of 
indirect labor) have proved that’s so. 
It’s also true of other indirect labor 
distributed to accounts other than 
maintenance. 

There’s no standard “cure-all”—al- 
though there are common fundamen- 
tals. For instance, Jackson Mills No. 1 
doesn’t practice all the phases we 
hinted at above. That’s because ex- 
perience has taught this South Caro- 
lina firm it isn’t needed. But Jackson 
knows that by experience—not by 
judging the “hog on the hoof.” Each 
plant is an individual case, depending 
on factors of plant layout, personnel, 
equipment, location as it applies to 
craft availability. You name your own! 

But this is true: Maintenance control 
must start with scheduling—getting the 
job done (by the right man) when it 
should be done. That’s easy, and it 
pays off in peace of mind, increased 
capacity of management and _ super- 
visors for other duties. Don’t ignore 
good maintenance control. Your com- 
petitor is either practicing or plan- 
ning it! 


Seanlan-McMahon Associates, Inc, a 
new firm of consulting engineers, has es- 
tablished an office in Cleveland, Ohio. The 
new firm plans to center its activities in the 
field of industrial steam power plants. The 
main office is 18724 Scottsdale Boulevard, 
Shaker Heights 22, Ohio. 
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REPEAT ORDERS again and again 


An AMESTEAM GENERATOR in operation is our 
best salesman for another. In fact, many of our 
customers have ordered 10 and more units on the 
strength of past performance. And this, in spite of 
lower bids. 

Why? Because the AMESTEAM GENERATOR 
owner knows he has a good thing. He knows he has 
a quality boiler with all the proved features neces- 
sary to give him the economical steam he wants 


when he wants it. He’s seen how little maintenance 
labor the unit requires, and how flexible it is to 
changing load demands. He’s also enjoyed the assur- 
ance of expert AMES service, on call 24 hours a day. 


Specify AMESTEAM GENERATOR for your power 
— processing or heat requirements. You won't be 
buying a cheap boiler. You will be buying years of 
cheap steam, - 


MAIL COUPON TODAY 


AMES IRON WORKS 
BOX H-96, OSWEGO, N. Y. 


Gentlemen: 
Please send me further information on AMESTEAM 
GENERATORS and name of the nearest representative. 
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OIL, GAS 


Designed for operation with either gas, 
oil or both with natural or forced draft. 
They can be depended on for maximum 
combustion efficiency. 

ENCO Interchangeable Oil-Burners can 
be changed instantly to operate by 
either steam or mechanical pressure 
atomizing over a wide capacity range. 
ENCO Oil Atomizers are applied to 


Steam or mechanical atomizing...1 to 1000 gallons per hour 


various types of standard pulverized- 
coal and gas-burner units cold starting 
or for full load operation when coal or 
gas is not available, or when oil is the 
more economical fuel. 

Send for Bulletin OB-53 describing 
ENCO Gas and Oil Burners, also com- 
plete Pumping and Heating Units. 


EC 509 


THE ENGINEER COMPANY, 75 West Street, New York 6,N. Y- 


FREE SAMPLE 
We'll send this handy 
paper weight if you 
request it on your 
company stationery. 


4018 


East Seventh Avenue e 


WELDED GRATING 


Tailor Made to Your Spece 


Save installation time and money by having Gary factory- 
fabricate ‘your open steel flooring needs. For complete 
description of Gary Gratings, write for Catalog No, P-96. 


Standard Steel Spring Division 


ROCKWELL SPRING AND AXLE CO. 
Gary, Indiana 
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an absolutely uniform bore, so we're 
sure of equal volumes between grad- 
uation marks. 

First, we pour in mercury till equal . 
amounts stand in both legs and we 
have trapped exactly four volumes of 
air in the closed leg, Fig. 5a. We keep 
water running over the leg with the 
trapped gas so its temperature stays 
constant at 

On the day of our experiment, baro- 
metric pressure = 30.00 in. Hg abs. 
So we have four volumes of air trapped 
in the closed leg at an absolute pres- 
sure of 30 in. Hg abs. 

Next, we pour mercury into the open 
leg until the air volume reduces to 
three units. We do this slowly so the 
cooling water can keep the gas at 
exactly 7, temperature. For this vol- 
ume we find the gas is under 10-in.-Hg 
gage pressure, Fig. 5b. This, of course, 
is 30 + 10 = 40-in.-Hg abs pressure. 

In c we have poured in more mercury 
to reduce air volume to two units and 
find it under 30-in..Hg gage pressure 
or 30 + 30 = 60 in. Hg abs. Finally, 
in d we pour in more mercury to re- 
duce the gas volume to one unit, and 
find the pressure is now 90 in. Hg gage, 
or 90 + 30 = 120 in. Hg abs. Before 
taking the measurements we have made 
sure each time that the trapped gas 
was at the temperature 7’. 

Now let’s list corresponding volumes 
and absolute pressures and then multi- 
ply them together: 


Pressure, Relative 

in Hg abs volume Px F. 
30 4 120 
40 3 120 
60 2 120 


120 1 


This shows that the product of pres- 
sure and volume stays constant for all 
conditions. So we can write this rela- 
tion, known as Boyle’s law, as: 
= C 
Measuring units for these quantities 
can be any convenient ones: 
P = gas pressure, psfa, psia, in. Hg abs 
V = gas volume, cu ft 
C = constant, usually different for each 
gas. 
Note that the gas temperature must 
stay constant for this law to hold. 
Curves are useful tools in thermo, 
so let’s plot our data for Fig. 5 in Fig. 
6. This shows that as volume shrinks 
the pressure rises, gradually at first, 
then more and more rapidly. Starting 
from any point, doubling the volume 
halves the pressure; in reverse, halving 
the volume doubles the pressure. 
Molecular action. We can explain 
the relations in Fig. 6 by studying what 
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Heavy-Duty Construction 


Helps Assure Service Continuity 


At Clifty Creek Plant of the Indiana-Kentucky 
Electric Corporation, the use of 12 Allis-Chalmers 
vertical condenser circulating pumps for dry pit 
installation helps to assure service continuity and 
reduced maintenance. 


Rigid whip-free shaft, protected oil-lubricated 
bearings, and special new-type rib construction that 


makes casing stronger and saves space — these are 
some of the features that make A-C circulating 
pumps popular throughout the power industry. 

For the complete story on how Allis-Chalmers 
pumps can help you cut costs, contact your local 
Allis-Chalmers district office, or write Allis-Chal- 
mers, General Products Division, Milwaukee 1, Wis. 


Design and construction features like these assure depend- 


You get MORE... 
when you specify 
ALLIS-CHALMERS 


able, day-after-day operation — better performance and low 
operating costs for you. 

Benefit from Allis-Chalmers experience in building pumps 
for every industry. Industry-trained engineers are at your 
service to aid in selecting the right pump for your applica- 
tion. And, you can get the complete unit — pump, motor, 


control — from Allis-Chalmers. 


ALLIS-CHALMERS 
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BOILER ACIING 
LIKE THIS... 


AIRETOOL 
BOILER 
TUBE 
CLEANERS 


ANY scale deposit in 
ANY size tube, straight 
or bent, can be quickly, 
easily and economically 
removed by one of the 
many provenAIRETOOL 
TUBE CLEANERS. 


Straight Tube Cleaner 
with P type - expansion 
cutter head. Effective on 
any stubborn scale con- 
dition; also for removing fly ash, 
soot and other deposits from inside 
walls of fire tubes. Air or 
steam driven. 


Curved Tube Cleaner 
with Forwardly Swing 
Arm type head. Cutter 
head action removes hardest N 
scale from all-sections of curved 
tubes. Air or steam driven motor. 
Write for full information on Aire- 
tool Tube Cleaners and other Airetool 
Tube Maintenance equipment or 
contact your nearest AIRETOOL 
REPRESENTATIVE. 


There’s an Airetool 

tube cleaner and tube 
expander for every type 
of tubular construction 


BRANCH OFFICES: 
New York, Chicago, Tulsa, Philadelphi 
Baton Rouge 


REPRESENTATIVES: in principal cities of U.S.A., 
Canada, Mexico, South America, England, Europe, 
Puerto Rico, Italy, Japan, Hawaii. 


EUROPEAN PLANT: Viaardingen, The Netherlands 
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GAS BEHAVIOR 


must happen to the molecules of the 
gas. The number of molecules in this 
mass of gas stays constant, but the 
space they move around in varies. 
This affects the number of collisions 
of the molecules pér unit area of the 
enclosing container. 

Actually the individual molecules 
move in haphazard fashion, but to sim- 
plify analysis we can assume that one 
portion of the total molecules bounce 
up and down vertically to produce 
pressure on the top and bottom of the 
container, Fig. 7a. The other mole- 
cules bounce back and forth, horizon- 
tally to produce exactly the same pres- 
sure on the side walls of the container. 

When the volume doubles, Fig. 7b, 
the molecules traveling vertically have 
twice the distance to go; so they now 
collide half as often with the top and 
bottom of the cylinder, dropping the 
pressure in half. On the other hand, 
those molecules traveling horizontally 
now cover double the wall area, so 
the same number of collisions produce 
half the pressure (P = F/A). Since 
the temperature stays constant the 
molecular speeds stay constant. 

Pressure-volume_ relations. When- 
ever we deal with a given weight of a 
gas at constant temperature we can 
use Boyle’s law to figure related pres- 
sures and volumes. We do this by 
the following method: When the gas 
is in state 1, we can write: 


PVs 2 


For state 2: 
PWVo = C 
Since C is the same for all states, we 
then write: 
=> PWV > 

So if we know pressure and volume of 
a gas at one state, we don’t even have 
to figure C to find what they would be 
at another state, provided the tempera- 
ture doesn’t change. 

Example: We have trapped 10 cu ft 
of air in a cylinder with a movable 
tight piston, at atmospheric pressure 
of 14.7 psia. What will its pressure be 
when the piston is moved to reduce 
volume to 1 cu ft and the temperature 
remains the same? 

Let’s substitute these quantities in 
our last equation: 

14.7 x 10 = P, X 1 

P, = 14.7 X 10/1 = 147 psia when 
the volume shrinks to 1 cu ft. 

Example: What volume must be 
provided in the above cylinder to re- 
duce the air pressure to 3 psia? 

Again, let’s use our equation and 
substitute: 

47x 0=3 x 

Ve = 14.7 X 10/3 = 49 cu ft to 
reduce pressure to 3 psia. 

Most gases follow Boyle’s law quite 


HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES! 
FOR ALL TEMPERATURES ! 


Standard & Double) 
Extra Heavy 
UNIONS 


Available with 
screwed or socket 


ORIFICE a 
UNIONS 
With screwed or 
socket weld ends. 


3000-lb. and 6000- 
Ib. service. 


(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
servi seats. 3000-lb. 


service only. 


(FULL STAINLESS & 
FULL ALLOY 
STEEL UNIONS 


With screwed or 
socket weld ends. 
3000-lb. and 8000-Ib. 


WRITE FOR CATALOG 56° 
showing the complete Catawissa line of 
Perfect Seal products 
CATAWISSA VALVE & 


FITTINGS COMPANY 
206 MILL ST. e CATAWISSA, PA. 
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PROOF POSITIVE... 


of SINCLAIR Diesel Oil Superiority! 


This is actual photographic proof of the superiority of Sinclair Diesel Lubricants. On 
the left is a truck engine sump in which an ordinary oil was used. The clean sump on 
the right reflects conditions when a Sinclair Diesel Oil, SUPER TENOL, was used. 
This same top quality lubrication performance can be expected from all Sinclair 
Diesel Oils... because Sinclair has the exact oil to match your engine’s requirements! 


Sinclair RUBILENE® — These high viscosity 
index oils, refined by Sinclair’s famed Phetone 
Process, have a long history of outstanding per- 
formance and are extensively used in stationary 
Diesel power plants today. 


Sinclair RUBILENE HD — These high viscosity 
index oils contain additives which provide excel- 
lent detergent — dispersant properties, oxidation 
resistance, bearing corrosion prevention and anti- 
foam qualities. They are especially suitable for 
stationary Diesels as well as the higher speed 
Diesels used in industrial plants. 


Sinclair GASCON® —These naturally detergent, 
straight mineral oils are recommended for slow, 
medium and high speed Diesels where carbon 
deposits, engine cleanliness and easy, low temper- 
ature starting is important. 


Sinclair GASCON HD — Heavy duty detergent 
type oils compounded with selected additives to 
provide extra detergent dispersant properties, 
bearing corrosion prevention, oxidation resist- 
ance and anti-foam characteristics. 


Sinclair TENOL®, SUPER TENOL and TENOL EXTRA —A series of heavy duty, detergent—dispersant 
type, high viscosity index oils refined by the Sinclair Phetone Process. Recommended for all high speed 
automotive fleet Diesel engines, and for some engines of late design in stationary, portable and marine 
service. All three series contain varying degrees of additive concentrations necessary to give outstanding 
performance no matter what the service condition under which your Diesel operates. 


For further information about Sinclair’s trouble-proof Diesel lubricants, see your Sinclair Representative, 
or write Sinclair Refining Company, Technical Service Division, 600 Fifth Avenue, New York 20, N. Y. 


There’s no obligation. 
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“KLINGERIT ” original compressed asbestos sheet jointing, was first 
manufactured over seventy years ago and is used today in ships and 
industry and power plants all over the world. 


“KLINGERIT”’ The universal sheet packing for super-heated and saturated 
steam, hydraulic pressures, compressed air, gases, chemicals, oils, spirits, 


solvents and hydrocarbons. 


“KLINGERIT 1000’? Wire-reinforced sheet packing for all purposes, 
especially recommended for extremely high temperatures. 

“KLINGER-ACIDIT” Acid-resisting sheet packing, produced especially to 
resist hot nitric, hydrochloric and sulphuric acids, and all other organic and 


inorganic acids. 


“KLINGER-OILIT”’ Oil-resisting sheet packing, primarily intended for 
use in the oil refining and distributing industries, as well as for use with 
refrigerants such as methyl chloride, sulphur dioxide and ammonia. 


“RK’? A good quality compressed asbestos sheet packing suitable for 
general engineering practice, particularly in cases where the use of such a 
high grade material as ‘‘Klingerit”’ is not justified. 


Write to your Klinger Agent for descriptive leaflet and literature. 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, 


Coble: Kimgen CUP, KENT, ENGLAND 
AGENTS THROUGHOUT THE WoRtDdD 
Manufacturing Licensees for Canada Manufacturing Licensees for U.S.A. 


JOSEPH ROBS & COMPANY, LIMITED 
5575, COTE ST. PAUL RD., MONTREAL, 20 
Tei : WILBANK 3181 Cable : ROBCO 
Branches at: SYONEY. HALIFAX, OTTAWA, 
TORONTO, HAMILTON, WINNIPEG, EDMONTON, 
VANCOUVER, QUEBEC CITY. 


MANUFACTURERS. OF KLINGER SEATLESS PISTON VALVES; KLINGER SLEEVE-PACKED cocxs; 
KLINGER LEVEL INDICATORS; RINGS AND SEALS’ IN KLINGER SYNTHETIC MATERIALS AND 
KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 


The KLINGER CORPORATION of AMERICA 


95, RIVER ST., HOBOKEN, NEW JERSEY 
Cable : KLINGDALE 


Tel : HOBOKEN 2-7915 
Distributors and Agents in principal cities 


GAS BEHAVIOR 


closely over fairly wide ranges of pres- 
sure. Very careful measurements show 
they all deviate some small amount. 
At very high pressures and tempera- 
tures they may disagree quite a bit. 
This is probably caused by the larger 
mutual attractive forces that the gas 
molecules exert on each other when 
they are crowded together. For mos: 
engineering purposes we use 
Boyle’s law with confidence. It is ac- 
curate enough to give the answers we 
need to solve many practical problems. 

Next part will cover Charles’ law of 
gases, the meaning of absolute tem- 
perature and the universal gas equa- 
tion—in a forthcoming issue. 
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—the first is a purifier and the second 
a clarifier. Since provision exists for 
removal of water, it does not make any 
particular difference, under usual con- 
ditions, whether surface-active ingre- 
dients incorporated in the additive are 
of an emulsifying or demulsifying 
nature. But an additive that allows 
demulsification and still retains the abil- 
ity to prevent and disperse sludge as 
well as overcome corrosion in the fuel- 
oil system—can be formulated. 

An increasing practice in diesels is 
water-washing the fuel to dissolve im- 
purities. Water and water-soluble im- 
purities are then removed at the cen- 
trifuge. If it is difficult to remove 
water here, a special demulsifying ad- 
ditive may break persistent, trouble- 
some emulsions. 

There is a thin line between emulsi- 
fying and demulsifying additives. Often 
treatments that function well as emul- 
sifying agents work equally well as 
demulsifiers under other conditions. 
An emulsion phase reversal is possible, 
especially where water contamination 
is heavy. So it is important to study 
conditions carefully in terms of pre- 
vious experience. The trend to pre- 
treated light diesel oils is toward addi- 
tives that have neither an emulsifying 
nor a demulsifying action. 

Combustion deposits. Two major 
groups of deposits are caused by com- 
bustion: (1) those that are organic in 
nature and consist of true soot or com- 
bustible carbon products, and (2) min- 
eral residues that have ash or slag 
characteristics, depending on tempera- 
ture. Mineral residues come from ash 
and sulfur content of the fuel and 
from inorganic contaminants, which 
might come from any sea water pres- 
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11,500 kw turbine generator in 
Southeast municipal plant. 


Specializing in turbine generators up to 15,000 kw 
gives you better product service 


Take priority, for example. Because Worthington 
is not involved with building the huge central station tur- 
bine generators, they give A-1 priority to the design and 
manufacture of industrial and municipal units. 

Every Worthington turbine generator receives the per- 
sonal attention of top engineering and manufacturing per- 
sonnel. Skilled craftsmen, with years of experience in the 
manufacture of turbine generators, take pride in their job 
of building reliability into every part. They take the time 
and trouble to take care of the little things that mean so 


WORTHINGTON 


much to dependable operation. Their attention to detail is 
reflected in such things as the dials which are recessed 
and mounted at an angle for easy reading. And before it 
is allowed to leave the factory, every unit is completely 
assembled and meticulously tested. 

When considering a turbine generator installation up to 
15,000 kw, call on the specialists in the field. Get in touch 
with your nearest Worthington District Office or write for 
Bulletin 1960C. Address Section T63, Worthington Cor- 


poration, Harrison, N. J. 1.6.3 
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PERFECT SPHERICAL TOOTH 
FORMATION PERMITS 
GREATER 


The Philadelphia SPHEREFLEX COUP- 
LING features a Spherical cut tooth 
which allows a ball and socket action 
between mating teeth up to 14° angular 
misalignment—and due to this angular 
capacity, a much greater amount of 
parallel misalignment is possible, which 
varies directly as the pitch diameter of 
the gears. All this is accomplished by 
gearing having a minimum back-lash. 

By using Sphereflex Couplings, you 
can eliminate excessive bearing loads 
and cyclical bending stresses, which are 
caused by misalignment between shafts. 


Send for Catalog C-560, and be convinced. 


phillie gear’® | 
| 
PHILADELPHIA GEAR WORKS, INC. 
ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS 


LIMITORQUE VALVE CONTROLS 
FLUID AGITATORS « FLEXIBLE COUPLINGS 


Virginia Gear & Machine Corp. ¢ Lynchburg, Va. 
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ent or other sources of contamination 
like corrosive action. A quantitative 
analysis of chemical constituents and 
a study of the physical state of a de- 
posit under investigation yields useful 
information about the origin and pos- 
sible corrective measures. 

A goal of an efficient additive is im- 
proving combustion and reducing de- 
posit formation, whether the deposits 
occur in boiler heating surfaces and 
superheater regions, diesel-engine pis- 
tons, valves and ports, or gas-turbine 
rotor blades and nozzles. 

If deposits are combustible, there is 
a soot problem that conventional meth- 
ods might help considerably. In boil- 
ers, the burners require proper me- 
chanical adjustment to insure correct 
air-fuel ratio. The oil should be heated 
to proper preheat temperature based 
on its viscosity. In diesels, it is often 
useful to investigate thoroughly such 
physical conditions as compression 
pressure and temperature, timing of 
fuel injection, and proper atomization. 

In converting diesels from light to 
residual grades of fuel, it is important 
to make mechanical and operating 
changes recommended by the engine 
manufacturer. It may be necessary to 
modify the injector-tip design or change 
the combination of holes and angles of 
spray to provide efficient combustion. 
Sometimes advancing the period of in- 
jection is necessary. Higher injection 
pressure is often needed for heavy oils. 
One manufacturer found it desirable to 
overcome a rapid corrosion of exhaust 
valves by coating exhaust-valve seat 
faces with a nickel-chromium alloy. 

Many times, additives improve com- 
bustion by the cumulative effect of 
their dispersing and detergent proper- 
ties, emulsifying or demulsifying ac- 
tion, inhibition of oxidation and poly- 
merization reactions, corrosion protec- 
tion, and other properties. All these 
factors help provide the burner or 
diesel with a fuel having uniform char- 
acteristics. The reduction of varnish 
buildup and of lacquer and carbon- 
aceous deposits, at the burner or in- 
jection tips and nozzles, leads to better 
fuel atomization with subsequent im- 
proved combustion efficiency. 

Some additives incorporate combus- 
tion improvers to reduce soot and 
smoke. These materials, principally 
metallo-organic -compounds, lower the 
ignition temperature of soot and make 
it burn more readily. Although such 
a chemical can lower the ignition tem- 
perature of soot when used in proper 
concentration, it is questionable whether 
enough of this can be present in an 

(Continued on page 202) 


Replacement 
Human Hands 


FOR MEN WHO 
IGNORE SAFETY 
REGULATIONS! 


We think it 
ig Smarter 
to play safe. 
Observe all 


gatety rules 


and use 


FITTINGS 


GET ALL THE FACTS: Write for the 
Swagelok catalog. Address Dept. E9 


CRAWFORD FITTING CO. 
884 EAST 140th STREET 
CLEVELAND 10, OHIO 


POWER 


SEPTEMBER 1956 


| 
\ \ 
foc 
| 
: LINEAR MISALIGNMENT 
| 
* 
200 


V-108 
Three-Way 


1-800 Mixing Valve 


Remote 
Bulb 
Thermostat 


T-901 
Submaster 
Thermostat 


How Collins Radio gets 


Precision, Waste-Free Air Conditioning Performance 


A creative force of over 750 engineers, technicians and 
supporting staffs occupy the impressive new engineering 
and research building of Collins Radio Company.* 
Design, layout and equipment have been skillfully 


combined to produce a completely controlled environ-- 


ment for each of the varied research and development 
activities of Collins personnel. 

A key feature of this modern controlled environment 
is a specially designed system of Johnson Air Condi- 
tioning Control. Johnson Thermostats, Valves, Damp- 
ers and other apparatus regulate the operation of eight 
central fan air conditioning units and related equip- 
ment to meet the special needs of each section of the 
building. Whether it’s one of the large general office 
areas, a conference room, test area, laboratory, library 
or the cafeteria-auditorium, ideal temperatures prevail 
at all times. 
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By engineering and installing each of its control 
systems to meet the exact needs of the individual build- 
ing and its particular mechanical equipment, Johnson 
offers the dual benefits of perfectly regulated temper- 
atures and virtually waste-free heating and cooling 
operation. 

Johnson Pneumatic Control combines the adapt- 
ability, accuracy, and economy to solve any problem 
of heating, cooling, ventilating, air conditioning or proc- 
ess control. Johnson engineers know and understand 
thoroughly the special control problems of industry. 

Whether your problems involve comfort control or 
the provision of protective temperatures and humidities 
for products and processes, talk them over with a 
nearby Johnson engineer. His advice is yours without 
obligation. Johnson Service Company, Milwaukee 1, 
Wisconsin. Direct Branch Offices in Principal Cities. 


“Engineering and Research Building, Collins Radio Company, Cedar 
Rapids, lowa. Abell-Howe Company, architects & builders, Chicago; 
Samuel R. Lewis & Associates, mechanical engineers, Chicago; J. W. 
Darragh, Inc., mechanical contractor, Cedar Rapids. 


JOHNSON CONTROL 


SINCE 1885 


PLANNING MANUFACTURING INSTALLING 
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No matter what your source 
of power—whether for regu- 
lar service or standby—for 
steady or intermittent use— 
you can have what you want 
with your Verti-Line Indus- 
trial Pump. There is a Verti- 
Line discharge head to meet your 
conditions of service and to accommo- 
date any type of drive. 

Verti-Line Pumps are designed and 
engineered for such jobs as booster 
service, fire protection, cooling, trans- 
fer and general service pumping of 
water and other fluids, corrosive and 
non-corrosive — Verti-Line Pumps are 
not just another deepwell pump adapted 
to industrial service. 


CAPACITIES from 20 GPM to 30,000 GPM 
—HEADS to 600 PSI 


Whatever your needs for vertical pumps may 
be, investigate Verti-Line before you buy! 
Verti-Line Pumps are sold and serviced by 
independent distributors and dealers only. 


Send for new literature. 
Ask for Bulletin 0-96, 


Verti-Line Pumps are the exclusive products of 


LAYNE & BOWLER PUMP COMPANY. 


general offices and main plant 
2943 VAIL AVENUE « LOS ANGELES 22, CALIFORNIA 
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additive to accomplish its purpose. 

Dicyclopentadienyliron has shown 
ability to reduce soot and smoke and 
improve combustion. This chemical 
shows promise in improving residual 
oils as well as light oils. Another so- 
lution to combustion improvement 
might be offered by additives whose 
decomposition products are more pow- 
erful solvents for varnish, lacquer and 
carbonaceous residues than the original 
additive. 

Safety. A consideration occasionally 
overlooked, yet highly important, is 
the capability of the additive in per- 
forming its function without hazards in 
handling and use. Its flash point should 
be not less than 170 F. Low-flash-point 
ingredients may liberate explosive 
fumes in a heated tank and endanger 
plant operations. The additive should 
be as safe to handle and store as the 
fuel itself. 

Combustible chlorinated solvents, 
somewhat similar to carbon tetrachlor- 
ide, are now frequently used in addi- 
tives. These solvents present a toxicity 
hazard. Their permissible vapor con- 
centration is as low as that of carbon 
tetrachloride; excessive concentration 
will endanger employe health. Chlori- 
nated solvents also produce corrosive 
hydrochloric acid upon combustion. 

Tests. Although there are yet no 
standards for evaluating fuel-oil addi- 
tives, some simple tests can check the 
comparative effectiveness of additives. 
These tests do not take into account all 
possible variations or duplicate actual 
operating conditions; but they do help 
the operating engineer choose from the 
host of good, bad and indifferent treat- 
ments on the market today. 

Sludge removal. Place on a dish 
or watch glass a drop of representative 
sludge from the storage tank, or heavy 
fuel if no sludge is available. Put a few 
drops of treatment on about four points 
of the watch glass, about halfway be- 
tween the edge and the sludge. A treat- 
ment with good sludge-dissolving abil- 
ity penetrates the sludge immediately 
upon contact. A good additive quickly 
causes sludge solution. 

Sludge dispersal. To a light oil, 
like diesel No. 2, add 144% by weight 
of carbon black; use this sample as 
the control. Then make similar sam- 
ples with various treatments at the 
normally recommended concentration. 
Shake the samples thoroughly and uni- 
formly for a definite interval and set 
aside for observation. 

The treatment is considered effective 
if particles remain in suspension for 
about 48 hours, compared to only a 

(Continued on page 204) 
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TURBINES FOR 
HIGH-SPEED COMPRESSORS 


vit 
Ly 
VIBRATION RECORD, inset, is obtained by exciting buckets. Peaks indicate ~ ) J \.. QUIET ZONE 
resonant vibration resp of kets. For more reliable operation, GE 
engineers confine bucket exciting frequencies to ‘quiet zones” betweenthe peaks. ) @ © 6066 0098 


How G-E Engineers Locate 
for speed Turbine Operation 


When driving modern compressors and blowers, G-E high-speed 
turbines spin at operating speeds of 7000 rpm and up. At such 
speeds, if resonant vibration were not controlled carefully, bucket 
fatigue failure might result. 


HERE’S HOW General Electric combats the problem: Natural 
vibration frequencies of the buckets on each new turbine rotor are 
determined with the special equipment shown above—an oscillator, 
crystal pick-up, and high-speed level recorder. “‘Quiet zones’’ of 
minimum normal vibration are clearly revealed. 


With this information available, the number of nozzles can be 
varied so that steam striking the buckets will create vibration- 
exciting frequencies only in these “‘quiet zones.’”’ By thus making 
sure that steam-impact frequencies don’t coincide with critical 
natural frequencies, the chance of bucket failure is greatly reduced. 


VIBRATION TESTING is one of many features that add to the reli- 

— — — ability of G-E high-speed turbines. For more information, contact 
TYPE DRV HIGH-SPEED MECHANICAL-DRIVE TURBINE your nearest G-E Apparatus Sales Office or write for Bulletin GEA- 
6232, General Electric Company, Section 241-2, Schenectady 5, N.Y. 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 


Fon — / 6000 CPS ——-8000 CPS -——1!0,000 CPS 


Photo Courtesy Cooper Bessemer Corp. 


First Unattended 
Compressor 
Station Installs... 


DEPENDABLE GARLOCK 


EXPANSION JOINTS Gulf Interstate Gas 
Company’s Stanton, Kentucky station automatically pumps 
400,000,000 cu. ft. of gas per day into northern markets. 
It’s the first fully-automatic engine driven centrifugal com- 
pressor station...it’s remote-controlled from Clementsville, 
Ky., 80 miles away. Obviously, the equipment supplied for 
such a project had to be the most reliable. Garlock neo- 
prene-lined Expansion Joints were used on both oil and 
water lines to dampen vibration. 


Rubber Expansion Joints are an important part of “the 
Garlock 2,000”...two thousand different styles of depend- 
able gaskets, packings, and seals. It’s the only complete line. 
It’s one reason you get unbiased recommendations from 
your Garlock representative. Call him or write for Expan- 
sion Joint Bulletin AD-137. 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses 
throughout the U.S. and Canada. 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 
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few hours for the untreated sample. 
Treatment that retains carbon - black 
particles in a dispersed state for the 
longest time at minimum concentra- 
tion is best in this function. Since char- 
acteristics of the oil determine the 
time of particle suspension, it is im- 
portant to always run a blank untreated 
sample and the same light oil. 

Inhibition. Store light samples of 
untreated and treated catalytically- 
cracked distillate oil in a constant- 
temperature oven at 210 F for 24 to 48 
hours, or until the untreated control 
sample shows discolorization and the 
development of sediment as a precipi- 
tate, haze or film. An effective additive 
maintains oil in a clear condition when 
used at normal concentration. The 
best additive shows the least change 
in original characteristics at minimum 
concentration. 

This test may be modified by aging 
the oil at 110 F for longer intervals, 
say six weeks; quantitative results are 
possible by collecting and weighing 
the sediment after filtration. Tests of 
much longer storage time at normal 
temperature can also be used. Always 
select the same oil when comparing 
the action of one additive against 
another. 

Corrosion prevention. Place a 
brightly polished piece of steel—a nail, 
for instance—in each untreated and 
treated oil sample. To accelerate the 
test, store samples in a constant-tem- 
perature oven at an elevated tempera- 
ture. The most effective additive is one 
that keeps the nail bright at minimum 
concentration. In an accelerated short- 
term test, it may be necessary to add 
10 to 20% water to each sample to 
promote rusting of the nails. 

A quick check for acid-neutralizing 
ability of additives consists of check- 
ing with phenolphthalein indicator. 
Shake the additive with an equal vol- 
ume of distilled water and add indica- 
tor. A pink cast means the additive 
has acid-neutralizing ability. A pH 
meter can be used to determine the 
additive with greatest acid-neutralizing 
ability. 

Effect on water. For a quick evalua- 
tion of an additive’s action on water, 
simply mix an equal volume with the 
additive. If water quickly separates 
after mixing, the additive has little or 
no emulsifying properties. A good 
emulsifier maintains a homogeneous 
state, even for days. In this type test, 
the oil phase of the additive acts as 
the oil phase of the emulsion. 

When testing emulsions produced 
with oil, use a light-colored one like 
lubricating or diesel oil so darkness 
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Your boiler is very likely big enough to take advantage 
of famous Ljungstrom efficiency. Even boilers as small 
as 25,000 pounds of steam per hour have grown up to 
a Ljungstrom. Completely shop-assembled, this new 
unit arrives in one package, ready for installation. And 
you can expect these immediate results: 


FUEL SAVINGS; Generally, ten percent or more. This 
alone means write-off is possible in approximately 
three years. 


INCREASED BOILER OUTPUT: Preheated air makes 
higher combustion temperatures, which means higher 
steam producing capacity. 


LESS MAINTENANCE: Better combustion reduces slag, 
makes for longer periods between overhaul. Cleaner 
stack gases. Less smoke nuisance. 


EFFICIENT USE OF EVEN LOWER GRADE FUELS: Higher 
furnace temperatures allow effective burning of low 
grades. 


Find out how the efficient, low-cost Package Ljung- 
strom Air Preheater can be applied to your steam- 
generating units. Write today to the Air Preheater 
Corporation. Free brochure on request. 


This “package preheater” is for boilers in 
the 25,000 to 200,000 pound per hour range 


The Package Ljungstrom operates on the 
continuous regenerative counter-flow prin- 
ciple. The heat-transfer surfaces on the 
rotor act as heat accumulators. As the 
rotor revolves, the heat is transferred from 
the waste gases to the incoming air. 


The Air Preheater Corporations 60 cost 42nd street, New York 17, N. Y. 
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VIKING PUMP¢ 
do 5-way job 


Twin Disc Clutch Company Racine, Wis- 
consin designed their new MG-11 Ma- 
rine gear for the new high speed, high 
horse-power marine engines. They spent 
three years in research, designing, 
planning and testing. Viking Pumps 
were selected to perform five functions 
—1. Actuate the clutches, 2. Carry heat 
away from clutches, 3. Give smooth 


VIKING PUMP COMPANY 


Cedar Falls, lowa, U.S.A. In Canada, it’s “ROTO-KING” pumps 
THE ORIGINAL “‘GEAR-WITHIN-A-GEAR'® ROTARY PUMP 


on Twin Dice Clutches New Marine Gear 


clutch engagements, 4. Reduce clutch 
plate wear and 5. Force feed lubricate 
meshing gears. 

Besides marine use, Vikings are 
pumping dependably in petroleum, 
chemical, foods, and many other fields. 
If you have a pumping problem, call 
on Viking. To start write for bulletin 
56SW. 


HEADQUARTERS: 


PLANT: 


EXTRA YEARS 


OF MORE DEPENDABLE POWER 
and at less cost per pound of steam 


TODD BURNERS 


GAS OR OIL 


PRODUCTS DIVISION 
TODD SHIPYARDS CORPORATION 


Columbia & Halleck Streets, Brooklyn 31, N. Y. 


Green’s Bayou, Houston 15, Texas 
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of the oil does not mask activity. Ad- 
ditives can be compared by adding a 
few drops to mixtures of oil and water. 
Observe the completeness and _per- 
manence of the emulsion for compara- 
tive results. 

Improved combustion. Although 
evaluating the properties of an addi- 
tive to improve combustion should 
come from tests closely duplicating 
actual operating conditions, some sim- 
ple tests give an indication of this 
property. An exploratory type of test 
consists of burning light grades of oil 
in kerosene lamps and noting the 
change in the sooty appearance of the 
chimney after a specified burning in- 
terval. The untreated and treated sam- 
ples can then be compared. 

Petroleum refiners evaluate the 
burning qualities of light oils with 
pot-burner tests, where a_ specified 
amount of oil is burned under con- 
trolled conditions. The resulting de- 
posits are collected and weighed. This 
test can be used to compare different 
additives. 

A far more extensive investigation 
showed that use of heavy oils for diesel 
engines is impractical without addi- 
tives. A trial under carefully controlled 
and recorded conditions is probably 
the best way to determine the effec- 
tiveness of an additive in improving 
combustion. 

Miscellaneous tests. An additive 
should be entirely compatible with the 
fuel. To check this characteristic, add 
several times the normal treatment 
dose to a light oil. No precipitation 
or insoluble residue should be expected 
from an additive that is completely 
compatible with the fuel. 

Unless the additive is a special type, 
it should leave little or no residue after 
burning. Excessive ash, leading to 
after-combustion deposits, could cause 
abrasive wear in diesel-engine cylinders. 
To determine the ash content of the 
additive, burn a small sample and 
weigh the residue remaining after ex- 
posure to high temperature. 

For the presence of a chlorinated 
solvent—which migh create a toxicity 
problem or cause release of hydro- 
chloric acid after combustion—check 
as follows: Heat a clean copper wire 
in a Bunsen-burner flame until the 
green color of the flame disappears. 
Then let the wire cool, dip it into the 
treatment under test, and insert it 
again in the flame. If the green color 
reappears, a chlorinated solvent is pres- 
ent. To prevent interference from other 
components of the treatment, it is best 
to distill off approximately half the 
(Continued on page 208) 
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CHASE BRASS & COPPER CO. WATERBURY 20, CONN. q 


Dept. P.0.-956 
Gentlemen: 


PLEASE SEND ME A FREE COPY of — | 
your descriptive 54-page manual 

titled: CHASE CONDENSER AND HEAT EX- 

CHANGER TUBES. I understand it con- 

tains the following material: COMPANY. 
A. An up-to-date discussion of cor- 

rosion problems that will help me se- 

lect the alloy tube best suited to meet 

my requirements. ADDRESS 


B. A wealth of data I can use in in- 
stallation, operation and maintenance 
of condenser and heat exchanger tubes. CITY. 


r 
! 
I 
! 
L. 


BRASS & COPPER CO. 
WATERBURY 20, CONNECTICUT » SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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AAGER 4 
our free co 
Send for your fr 
TODAY 
The Nation’s Headquarters for Brass, Copper and Stainless Steel ‘ns 
Atlanta Chicago Denver Indianapolis Minneapolis —~Philadelphia 
Baston Cleveland Grand Rapids Las Angles New Orleans Providence 
St. Louis San Francisco Seattle Waterbury 
| 
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INVESTMENT | 


with a 
TIME TESTED LINE 
OF LUBRICANTS. . 


LUBRICANTS 


PAST PERFORMANCE |IS== 
YOUR ASSURANCE OF 
FUTURE SATISFACTION 


ALBANY PRESSUREGREASE UNIVERSAL 
For Cups — Ball Bearings — Water 
Pumps — Universal Joints. Water- 
proof — Exceptionally high melting 
point. Soft enough for gun applica- 
tion. 

ALBANY GREASE 
A cooling lubricant in 3 consistencies 
for operating temperatures from 110° 
F to 200° F. 

ALBANY PRESSUREGREASE 
A superior waterproof mineral oil 
grease of high viscosity. Comes in 


Liquid, Soft, Medium, Hard and 
Graphite. Pressuregrease Soft and 
Medium. 


ALBANY BEARING LUBRICANT 

(Ball or Roller Bearing) 
Will not separate or oxidize assuring 
long life to bearings. May be used in 
hand grease guns. 

ALBANY GEAR LUBRICANTS 
Retard wear, quiet gears. Waterproof. 
Will not drip when gears are idle or 
in motion. 

ALBANY PENETRATING OILS 

(Clear or Graphite) 
Quick-acting. Cut rust as well as lubri- 
cate. Loosen sticky valves, eliminate 
squeaks. 


Order Albany Lubricants 
through your supply house. 


Serving industry throughout 
the world since 1868. 


ADAM COOK’S SONS, wwe. 


Mie, of Albany Lubricating Products 
LINDEN, NEW JERSEY 
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solvent ingredients and conduct the test 
on the distilled portion. 

Some other tests, of doubtful value, 
may confuse the engineer in selecting 
the right additive. One test of this type 
is concerned with water miscibility. 
Water miscibility is a property im- 
parted to some additives by the in- 
clusion of a coupling agent, usually 
a low-flash-point ingredient. When the 
additive and water are shaken together, 
some of the water goes into a solution 
free of cloudiness if such a coupling 
agent is present. However, only a lim- 
ited amount of water can be taken up 
by the additive alone. More important, 
in an actual storage tank, oil would, 
of course, be present also. In the pres- 
ence of both oil and water, this prop- 
erty is nonexistent. So the best test 
should be on an emulsification basis, 
which more nearly approximates actual 
conditions. 

In another test, paper dipped into 
the additive is burned and checked 
for smoke or soot. Alcoholic-base treat- 
ments burn without soot or smoke in 
such a test, but even though an addi- 
tive does smoke or create soot in this 
test, it may be a perfectly good treat- 
ment. Even the best grade of fuel oil 
burned under this condition shows soot 
and smoke. 


More FREE LITERATURE 


Begins on page 159 


7 Aerial cable for electric utility 
and industrial power distribution 
systems is described in 13-p book- 
let 19-266. Includes discussion on 
application of aerial cable and 
when to use aluminum conductors, 
comparative costs of aerial versus 
open-wire installations and other 
related tables. Construction Ma- 
terials Div, General Electric Co, 
Bridgeport 2, Conn, 


8 Storage batteries of nickel cad- 
mium are subject of two bulletins 
which give tabular data for var- 
ious applications. No. 334 covers 
control and standby batteries for 
switchgear, standby power and 
emergency lighting. No. 168 de- 
scribes batteries for _ starting 
heavy-duty gas, gasoline and 
diesel engines, operating fire 
pumps, standby generators and 
remote power sources. Nickel 
Cadmium Battery Corp, 70 Pleas- 
ant St, Easthampton, Mass. 


a American Standards. Sixteen hun- 
dred standards are indexed in new 
List of American Standards, in- 
cluding 400 in the electrical field. 
Fifty-six page booklet gives in- 
formation on how to purchase 
American Standards (with quantity 
discounts) and those from other 
countries. American Standards 


Continued from page 206 


A good coal must be dependable. 
Unfortunately, dependability is 
easily overlooked until found 


wanting. 


At. our Enos and Enoco Mines... 


Two modern tipples have the capacity 
to produce thousands of tons daily of 
carefully prepared quality coals. 
Proven reserves assure abundant sup- 
plies for years to come. 


That’s why you can depend on prompt 
delivery, uniform size-consist and a 
life-time supply when ordering Enos 
or Enoco coals. If you are looking for 
quality plus dependability, 


moo 


Place a trial order. 
Make a test comparison. 


Pay, 


J 


THE ENOS COAL 


MINING COMPANY 


Sales Offices for Enos and Enoco Coals 
1405 Merchants Bank Bidg. 310 S. Michigan Ave. 


Indianapolis 4, Indiana Chicago 4, Illinois 
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POWER 


COOLING TOWER 


Cooling a River?...Yes! 


HE Board of Water and Electric Light Com- 
missioners, Lansing, Michigan required 
32,000 GPM additional circulating water ca- 
pacity in order to add a new steam electric 
generating unit at the Moores Park Station. 
River flow during the summer months was in- 


Pleasing architectural appearance of the tower 
was also an important consideration because 
of a municipal park across the river. 


A Foster Wheeler six cell induced draft tower 
with cement asbestos board casing and stain- 
less steel trim was chosen for this unusual in- 
stallation. 


sufficient, however, to meet the requirements 
of this rapidly growing load. A cooling tower 
installation proved the economic solution, in 
preference to relocating the new generating 
facilities. Foster Wheeler Corporation, 165 
Broadway, New York 6, N.Y. 


FOSTER WHEELER 


NEW YORK LONDON 


SEPTEMBER 1956 


PARIS 


ST. CATHARINES, ONT. 
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GIVES 
ACCESS 


To 


UPPER BINS 


0 solve the storage problem in 
Tinis plant, storage bins along 
two walls were extended to the 
ceiling. But to reach the upper 
level of bins, it was necessary to 
use a long hazardous ladder. 


Safe and easy access was 

achieved by installing a mezza- . 
nine made of open metal grat- 

ing, midway between the ceiling 

and the floor. The mezzanine is 

reached via a stairway also 

made of grating. 


Irving Grating and Treads not 
only provide a sure-footed walk- 
ing area of strength and dura- 
bility but also allow light to pass 
and air to circulate freely. 


Manufacturers of Riveted, Welded, 
Pressure-Locked Gratings in 
Steel, Aluminum and other metals. 


Write today for General Grating Catalog 


“A Fitting Grating for Every Purpose”’ 


IRVING SUBWAY GRATING CO., Inc. 


Originators of the Grating Industry 


Offices and Plants at 
5002 27th St., LONG ISLAND CITY 1, N. Y. 
1802. 10th St., OAKLAND 23, CALIFORNIA 
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More FREE LITERATURE 


Begins on page 159 


Association, 70 R 45th Street, New 
York 17, N. ¥. 


Fractional-hp de motors with 
equipment are described in 12-p 
illustrated bulletin GBA - 6068 
Covers complete line of fhp 4d: 
motors and equipment for direc’ 
application and built-in use. Gen- 
eral Electric Co, Schenectady 5 


Battery charger. Bulletin 13-200 
describes divertor-pole, motor 
generator battery charger for the 
servicing of control-bus batteries 
in main stations and sub-stations. 
Illustrated 4-p booklet covers re- 
cent improvements in mechanical] 
design of charger. Electric Prod- 
ucts Co, 1725 Clarkstone Road, 
Cleveland 12, Ohio. 


12 Electric motors are the subject of 
bulletin 1700. Two-color brochure 
includes photos and information 
on open drip-proof, as well as en- 
closed and explosion-proof, ma- 
chines. Twenty large-sized pho- 
tographs, including cut - away 
views, and 10 explanatory techni- 
cal drawings and graph provide 
data on performance and applica- 
tion features. The Louis Allis Co, 
Milwaukee 7, Wis. 


HEAT EXCHANGERS, CONDENSERS 


13 Condenser design, maintenance, 
repair and heat exchangers are 
subjects of 6-p technical bulletin 
TB-412. Emphasizes quality, de- 
pendability and economy of elec- 
tric-resistance welded carbon 
steel tubing in applications involv- 
ing heat transfer. Chart outlines 
the hydrostatic test pressures re- 
quired for various sizes of tubes 
under ASTM A-214 Tubular Prod- 
ucts Div, Babcock & Wilcox Co, 
Beaver Falls, Pa. 


Heat exchanger, sectional type, is 
described in illustrated 4-p bulle- 
tin 132. Explains functions of 
equipment to provide cooling 
liquids in industrial plants inde- 
pendent of a large supply of cool- 
ing water. Niagara Blower Co, 
405 Lexington Ave, New York 17, 
N.Y. 


14 


MAINTENANCE EQUIPMENT 


Tube expander and tube cutter 
described in 32-p illustrated cata- 
log 81. Contains specs, informa- 
tion on operating accessories, 
tables of sizes, ordering informa- 
tion, list of national and foreign 
distributor locations. The Gustav 
Wiedeke Co, 1833 Richard St, Day- 
ton 1, Ohio. 


Maintenance paints are discussed 
in 20-p illustrated booklet with 
reference to municipal mainte- 
nance, paper mills, storage tanks. 
Hercules Powder Co, Wilmington 
99, Delaware. 


16 


Maintenance towers are described 
in 4-p illustrated bulletin. Gives 
complete specs on all three models 


To help you at- 
tain more effec- 
tive design in turbojet, ramjet, pulsejet, 
gas turbine and similar applications 
under all operating conditions. 


Properties of 
COMBUSTION 
GASES 


System: C,H2,—Air 


Aircraft Gas Turbine Development Department 
GENERAL ELECTRIC COMPANY, 
Cincinnati, Ohio 


2 Volumes (Not sold separately), 1038 pages, 
11 x 814, $75.00 


HIS two-volume set of books will eliminate 

much of the laborious computation involved 
in considerations of the chemical compositions 
and thermodynamic properties of eombustion 
gases. Comprised wholly of tables, with brief in- 
troductory text, the volumes provide an accurate 
knowledge of the thermodynamic properties and 
behavior of the working fluid of the air-breath- 
ing combustion engine under very wide ranges 
of operating conditions, and will contribute to 
a fuller realization of the performance levels 
which are becoming practicable for air-breathing 
jet propulsion engines. 


The tables are applicable to the combustion 
gases of any hydrocarbon fuel with a hydrogen 
to carbon ratio of two, independently of the 
fuel’s chemical make-up or heating value. The 
books should be of value to those engaged in 
combustion research, development of gas _ tur- 
bines and turbojet engines, in aircraft and 
missile propulsion studies, and to chemical com- 
panies engaged in the high-temper- 
ature synthesis of materials from 
combustion-type reactors. 


2 Volumes 


Volume I. Therodynamic 
Properties, gives enthalpy, 
entropy, mean molecu- 
lar weight, density, 
sonic velocity (on both 
equilibrium and fro- 
zen composition 
bases), heat capacity 
and two non-ideality 
coefficients. 


Volume II. Chemical 
Composition of Equi- 
librium Mixtures, lists 
the equilibrium chem- 
ical composition of 
the mixtures in terms 
of the . molfractions 
for temperatures 
above 2500 R on the 
same grid of indepen- 
dent variables which 
is used in Volume I. 


SEE THIS BOOK 10 DAYS FREE 
g McGraw-Hill Book Co., Inc. Dept. P-9 1 
& 327 W. 4ist St., NYC (36) a 
§ Send me General Electric's Properties of Combus- & 
@ tion Gases, 2 Vol., for 10 days’ examination on ap- § 
@ proval. In 10 days I will remit $75.00 plus few g 
B cents delivery or return books postpaid. (We pay a 
t delivery if you remit with this coupon—same return 4 

privilege.) 

(Print) 
Name 
1 
Address 
Company 
Position P-9 
g For prices outside U.S., 
& Write McGraw-Hill Int'l. NYC 36 1 
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Quiet, long-life, high-efficiency rotary pumps for 
every industrial application . . . all thoroughly pre- 
tested for handling alcohol, asphalt, brines, caustics, 
chemicals, dyes, fruit juices, gasoline, greases, 
lacquer, oils, starch, sulphuric acid and other prod- 
ucts of varying weights and viscosities. These five 
pumps will efficiently handle all: 


SERIES A—Standard Duty High and Low Speeds—for 
operating pressures under 125 psi. 
SERIES B—Standard UL Approved—for pumping hazard- 
ous liquids. 
SERIES C—Rugged Duty Packed—for medium or high 
viscosities at operating pressures up to 200 psi. 
SERIES D—Rugged Duty Sealed—for liquefied gases and 
other fluids of very light viscosity. 
SERIES E—Rugged Duty Steam Jacketed—with steam 
jacket, for high viscosities. 
These new Wayne Pumps give positive action and 
higher volumetric efficiency. Have only two moving 
parts—the driver rotor precisely balanced in the 
casing, and the idler—with Wayne’s exclusive roll- 
ing gear circular tooth design. With a Wayne you 
can pump the same GPM with smaller, lighter- 
weight unit. 


THE WAYNE PUMP COMPANY 


Industrial Division * FORT WAYNE, INDIANA 


Wayne } POSITIVE DISPLACEMENT 
DESIGN 


i 

! 1. Liquid is drawn into pump by suction created 
i when pumping elements are disengaged. 


2. Crescent acts as valve, preventing backflow. 


3. Fluid is forced out discharge port as pumping 
elements re-engage. 


PUMP SELECTOR GUIDE 


Send this coupon for FREE new and 


novel PUMP Selector Guide 

i THE WAYNE PUMP COMPANY I 
Ind. Div. FORT WAYNE, INDIANA 
| 

TITLE 
company. 
! 
| 


Five’ New ‘and iinproved Series 
ayne 
4 
<a 
ye 
5 
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How To Get Things Done 
Better And Faster 


BOARDMASTER VISUAL CONTROLS 


% Gives Graphic Pictures — Saves Time, Saves 
Money, Prevents Errors 

% Simple to operate — Type or Write on 
Cards, Snap in Grooves 

% Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

%& Made of Metal Compact and Attractive. 
Over 100,000 in Use 


Full Price $4950 with cards 


| 24-PAGE BOOKLET NO. 10-H 
FREE Without Obligation 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


55 West 42nd Street e New York 36, N.Y. 


Coming! 


Mid-September 


Power's 
MODERN 
PLANT 
YEARBOOK 


e Modernization 
Data 


e 5 Useful 
Features 


e "Year Round 
Reference 


“AN EXTRA SERVICE TO 
ALL SUBSCRIBERS” 


LOCKETT FUEL 


OIL PUMPING 


AND 
HEATING 
SETS 


Photo shows one of two, High-Pressure 
(1000 PSIG) Units being furnished for a 
Public Utility in the Southwest . . . 3 
electrically-driven screw pumps and mul- 
tiple arrangement of Griscom-Russell 
Twin G-Fin Heaters handle 230 GPM of 
heavy fuel oil. Equipped with: Strainers, 
Temperature and Pressure Controls. 


Built To Engineers Specifications 


For more than a half-century Lockett has been supplying standard and custom-built Fuel 
Oil Pumping and Heating Sets, for mechanical and steam atomizing oil burners. Various 
types of Pumps are available: Turbine or Motor-Driven Rotary Pumps, Electric-driven 
Rotary Pumps, and Duplex Steam Pumps, in any combination. Units can be furnished for 
any capacity or pressure desired; complete with Strainers, Pressure and Temperature 
Controls, and Instruments. Engineered to your requirements. Completely assembled and 
shop-tested. Inquiries are invited. Descriptive Bulletins sent on request. 


M. LOCKETT & COMPANY, LTD. 


Contracting Mechanical Engineers 


EW ORLEANS HOUSTON DALLAS 


More FREE LITERATURE 


Begins on page 159 
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of electro-hydraulic lift. *#Write 
direct on company letterhead to 
Safway Steel Products, Inc, 6234 
W State St, Milwaukee 13, Wis. 


Dust collector operation and con- 
struction explained in 12-p illus- 
trated bulletin 100. Contains cut- 
away views, drawings, collection 
efficiency, capacity nomigraphs, 
design data tables for six avail- 
able sizes ranging from 3 to 20 
tubes. Research - Cottrell, Inc, 
Bound Brook, N. J. 


Sludge removal mechanism, for 
cleaning rectangular sedimenta- 
tion basins, is described as to de- 
sign, types and sizes, and opera- 
tion in 12-p two-color bulletin 
6001-R. Includes sketches, line 
drawings, photos. Dorr-Oliver Ine, 
Barry Place, Stamford, Conn. 


Automatic lubricators, featuring 
constant pressure rotary pump, 
are described in technical refer- 
ence 55C. Three photographs show 
two types of constant pressure 
rotary lubricators and pump unit. 
Cross sectional drawing of pump 
body is included. Bijur lubricating 
Corp, 151 W Passaic St, Rochelle 
Park, N. J. 


Floating-roof seal for storage 
tanks is described in illustrated 
catalog TS-56. Contains detailed 
answers to all questions on de- 
sign, construction, materials, ap- 
plications and operation. Ham- 
mond Iron Works, 630 5th Ave, 
New York 20, N. Y. 


MATERIALS HANDLING 


Vibratory materials handling 
equipment are described and pic- 
tured in 50-p catalog 564. In- 
cludes technical data and infor- 
mation on complete line of all 
models. Syntron Co, 492 Lexing- 
ton Ave, Homer City, Pa. 


Belt idler booklet 2-16, 12-p 2- 
color, contains design and appli- 
cation data for those who select, 
specify, purchase and use belt 
conveyors to handle bulk mate- 
rials. Includes descriptions, di- 
mensional drawings, spec tables 
and suggested applications for 
idlers and various troughing, im- 
pact, training and return brackets 
to use with belt widths of 18 


_ through 72 in. Joy Mfg Co, 307 


Oliver Bldg, Pittsburgh 22, Pa. 


Telescopic conveyors are described 
in 24-p catalog 102. Illustrated 
with drawings, diagrams and in- 
stallation photos, Wilkie Co, 5520 
Arch St, Philadelphia 39, Pa. 


MECHANICAL TRANSMISSION 


Torque converter, Series 13,800, is 
the subject of bulletin 607. Illus- 
trations and charts explain con- 
struction and application. *Write 
direct on company letterhead to 
Twin Disc Clutch Co, Hydraulic 
Div, Rockford, Ill. 

(Continued on page 214) 
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EAGLE-PICHER 


BLANKET 
INSULATION 


FABRICATED 


Copper bearing steel laths, bound by uniformly spaced soft- 
drawn galvanized tie wires, keep blankets firm but flexible. 


Many layers of Eagle-Picher mineral wool evenly dispersed 
over entire insulating area of each blanket. 


Completely free of large “voids” usually found in field- 
made blankets where insulation is simply packed in place. 


Smooth, rigid edges can be tightly butted together to 
eliminate cracks and loose joints. 


Quickly applied to flat or slightly curved surfaces of any 
large heated equipment—or cut to fit irregular areas. 


Maximum thermal efficiency at temperatures as high as 
1200 F. 


FREE SAMPLE! 
WRITE TODAY! 


Prove to yourself that Eagle- 
Picher Blankets are factory 

fabricated to meet yourown || | 

exacting standards ! 


(Member of Industrial Mineral Fiber Institute) 


EAGLE-PICHER 
The Eagle-Picher Company « General Offices: Cincinnati 1, Ohio 
PRODUCING A COMPLETE LINE OF INDUSTRIAL INSULATIONS 


Since 1843 


( Conforms to Commercial Standard CS 117 
and Federal Specification HH-1-563 ) 
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The One Pipe Wrench that 


Out-performs 
ane Out - lasts 


Heavy- 


This pipe wrench does its job so 
well that millions of users swear by 
it. It’s extra strong and safe— 
sure jaw action aided by new pat- 
ented hookjaw suspension— grips 
pipe or conduit instantly, no 

slip, no lock. Rugged comfort- 
grip I-beam handle... handy 
pipe scale and easy-spin 
adjusting nut every user 
likes. Every wrench factory 
tested, 6’’ to 60’... to 
assure you most for your 
money. Buy rimaips at 
your Supply House! 


Duty 


The Ridge Tool Company, Elyria, Ohio, U.S.A. 


More FREE LITERATURE 


Begins on page 159 


25 Fluid drive for general industrial 
application is described in 2-p, 
illustrated bulletin 9719. Photo- 
graphs show basic unit for use 
with engine drives and modified 
arrangement for electric motor 
driven applications. Includes in- 
stallation type drawings giving 
basic dimensions and tolerances. 
Rating charts give the horsepower 
ranges for engine and electric 
motor drive speeds. American 
Blower Corp, Detroit 32, Mich. 


26 Series D-100 couplings are dis- 
cussed in catalog No. 62. Com- 
plete working data is given on 
sizes, capacities and dimensions. 
Ajax Flexible Coupling Co Inc, 
Westfield, N. Y. 


METALS AND ALLOYS 


27 Nickel-aluminum bronze, its de- 
velopment and application, is the 
subject of 8-p report. Contains 
tables, charts and photos. The 
International Nickel Co, Ine, 67 
Wall St, New York 65, N. Y. 


Beryllium copper is discussed in 
4-p technical data sheet A-300. 
Gives engineering specs. Includes 
physical properties, temper  in- 
formation on high-strengtn strip 
and typical age hardening curves. 
American Silver Co, 36-07 Prince 
St, Flushing 54, N. Y. 


29 Alloy steels are discussed in 4-p 
TDC-184 folder. Contains techni- 
cal information on 12 of the most 
widely used 4100 series. Includes 
data on carburizing and thermal 
treatments, critical points, me- 
chanical properties and sugges- 
tions on welding and machining 
of these steels. Tubular Products 
Div, Babcock & Wilcox Co, Beaver 
Falls, Pa. 


PIPING, VALVES, FITTINGS 
AND SPECIALTIES 


30 Seal pipe unions and swing check 
valves are described in 20-p re- 
vised catalog 56. Contains pipe 
sizes, engineering data and specs. 
Includes information on lug nut 
unions and_ spring’ controlled 
check valves. Catawissa Valve 

and Fittings Co, 204 Main St, 

Catawissa, Pa. 


Installation accessories for lubri- 
cation, hydraulic, steam, liquid 
and air applications, are described 
in 16-p catalog No. 17-E. Contains 
complete information and specs 
on adapters, nipples, clamps, etc. 
JI N Fauver Co, Inc, 51 W Han- 
cock, Detroit 1, Mich. 


* Air control valves for high- or 
low-pressure installations are the 
subject of 72-p illustrated catalog. 
Contains information on outstand- 
ing features, application data, di- 
mensions, specs and parts list 
breakdown. *xWrite direct on com- 
pany letterhead to Airmatic Valve, 
Inc, 7317 Associate Ave, Cleve- 
land 9, Ohio. 


(Continued on page 216) 
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Cut valve maintenance / 
up to 75% 


e Every power plant maintenance man will 
agree that a lot of valuable time is lost when 
hours must be spent in servicing a single high 
pressure valve. That is why Hancock 1500* and 
2500* Steel Valves are preferred for high-tem- 
perature steam lines. They rarely require atten- 
tion, but when maintenance is needed, the work 
takes as little as one-fourth the time ordinary 
high pressure valves demand. Hancock Valves 
stay in the line for servicing. There is no danger 
of ruining internal parts. The bonnet weld is 
permanent — never has to be cut to get at the 
seat and disc area. 


Bae 


SS 


Most design and operating engineers in modern 
steam plants specify these high pressure Han- 
cock Valves with maintenance requirements in 
mind. There is no bonnet joint to leak, no gasket 


to leak, no seat insert to leak! In design, in qual- SIZES: %” through 2”. Outside screw and 
ity, in construction—in every respect— Hancock yoke. 

1500# and 2500* Steel Valves have every feature SERVICE RATINGS: Screwed and socket 
essential to protect personnel, plant and service weld ends: For all pressures up to 2500 psi 


at 1050° F., O.W.G. 6000 psi—100° F. 


Flanged Ends: For all pressures up to 1500 
psi at 900° F., O.W.G. 3600 psi—100° F. 


Integral hard faced seats, hard faced discs. 


to customers. So, when you replace high pres- 
sure valves, remember that when Hancocks go 
in, valve costs go down! 


CALL YOUR INDUSTRIAL SUPPLY DISTRIBUTOR for help in meeting your 
needs for revalving projects and new construction. You can depend 
on his recommendation to save you time, trouble and expense. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


JES 


A product of MANNING, MAXWELL & MOORE, INC. Watertown 72, Massachusetts 


MAXWELL 


HAL e MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN- 
71M 4 


MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. 


pe ‘CONSOLIDATED’ SAFETY RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, 
SS Se Conn. and Inglewood, Calif. “SHAW-BOX” AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS 
: AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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When 
CHEMICAL’ 


enter the 


PACKING 
PICTURE 


For use on equipment which handles 
chemicals, we make a wide variety 
of packing materials to fill different 
needs. Among them are: 


Teflon’ Products — “Tefion” 
does not melt or flow, and is the finest 
material known for use against sol- 
vents, acids, alkalies, caustics, etc. 
Recommended over a temperature 
range from —80 to plus 500 deg. F. 
Tensile strength ranges between 
1500 and 2500 P.S.I. Can be used in 
combination with other sealing ma- 
terials. Furnished in molded rods, 
tubes, V rings, solid ring gaskets, 
sheet, envelope gaskets, tape, O 
rings, and braided forms. 


Style T-5, impregnated packing. 


Style No. 4 


WHITE ASBESTOS PACKING~—for use 
against hydrochloric, muriatic and 
phosphoric acids, sulphurous and 
caustic alkali solutions, for temper- 
atures up to 600 degrees F. 


Style No. 5 


BLUE ASBESTOS PACKING-—for use 
against sulphuric, benzoic and hy- 
drofluoric acids, caustics, ferric chlo- 


ride, ete., for temperatures up to 
550 degrees F. 


Style T-5B, braided packing. 


If you need the solution to a specific problem, we invite you to call upon our 
service department, which will give your inquiry its immediate attention. 


LLPA 


“The Packing that Packs All” 


é SEND FOR OUR NEW CATALOG — TODAY! 


A complete line of packing, tools, gasket materials 
Distributors in principal cities 


| THE ALLPAX COMPANY, INC. 


160 Jefferson Ave., Mamaroneck, N. Y. 
S: Albion Asbestos Packings -Ltd., Montreal 8, Quebec 


More FREE LITERATURE 


Begins on page 159 


32 Pipe fittings of forged steel are 
described in 28-p catalog A-3-56. 
Contains dimensional, engineering 
and application data on forged 
screw-end and socket-welding fit- 
tings for high-pressure service. 
Features a reorganization of data 
into simplified charts. W-S Fit- 
tings Div, H K Porter Co, Ine, 
P.O. Box 95, Roselle, N. J. 


33 Hose, fittings, Socketless kits and 
self-sealing couplings are listed 
in condensed industrial catalog 
174. Contains information on 
standard industrial products. 
Aeroquip Corp, Jackson, Mich. 


34 Gate valves, bronze, 125 lb, are 
described in illustrated bulletin 
566. Contains sizes, dimensions of 
Fig. 42% valves. Kennedy Valve 
Mfg Co, E Water St, Elmira, N. Y. 


35 Radial piston pumps are described 
in 8-p illustrated bulletin 46000. 
Includes construction, operation, 
speeds, capacity and pressure rat- 
ings. The Oilgear Co, 1564C W 
Pierce St, Milwaukee 4, Wis. 


36 Centrifugal pumps, cradle mount- 
ed, are described in _ bulletin 
7223-B. Contains tabulation of 
pump types with rating, cross sec- 
tion view and performance tables. 
Ingersoll-Rand Co, 11 Broadway, 

New York 4, N. Y. 


37 Centrifugal process pumps, for in- 
dustrial, refinery and general 
service, are described in bulletin 
184. Illustrated, 11-p circular con- 
tains photos, cutaways. Dean 
Brothers Pumps Inc, 323 W 10th 
St, Indianapolis 7, Ind. 


38 Canned motor pump is described 
in illustrated, 4-p bulletin 1060. 
Contains details on performance, 
NPSH requirements, materials of 
construction, power inputs, tem- 
perature and pressure limitations. 
Chempump Corp, Station N, 1300 
rE Mermaid Lane, Philadelphia, Pa. 


39 Proportioning pumps, as used in 
water conditioning, are described 
in 12-p, 2-color booklet 600. In- 
cludes pump specs, table for chem- 
icals most commonly used in water 
conditioning, what they are used 
for and the pump construction 
best suited to inject them. Hills- 
McCanna Co, 2369 W Nelson St, 
Chicago 18, Tll. 


WATER TREATMENT 


40 Water softeners are described in 
illustrated, 6-p bulletin 105. In- 
cludes sample specs, layout, di- 
mensions and engineering data. 
L A Water Softener Co, 1007 Air- 
way, Glendale, Calif. 


41 Tray-type denerator is described 
in 4-p bulletin 4652. Contains pho- 
tos, operation and construction 
details. Cochrane Corp, 17th St 


below Allegheny, Philadelphia, Pa. 
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In 1930, Waldorf-Astoria management introduced air- 
conditioning in the hotel with the installation of a 
240-ton centrifugal compressor. Five years later, two 
350-ton compressors were added. All three machines 
were equipped with Fast’s Couplings. To this date, 
those couplings have required no repairs of any kind. 

For Fast’s, the original gear type couplings, trouble- 
free performance is an old story. Because of their rug- 
ged all-steel construction and unique design, Fast’s 
Couplings many times outlast the equipment they con- 


THE pa FASTS 


Fast’s Couplings give Waldorf-Astoria 
25 years of trouble-free service! 


nect. This means you save on maintenance. You save 
on costly down-time. And throughout the years you 
can count on Fast’s to provide reliable high torque 
transmission and protect your equipment against mis- 
alignment. 


Over 35 years of coupling experience qualify~ 


Koppers’ staff to give you the most effective and cost- 
saving solutions to your coupling problems. For free 
catalog, mail coupon below to: KOPPERS COMPANY, 
INC., Fast’s Coupling Department, 3309 Scott St., 
Baltimore 3, Maryland. 


KOPPERS 


METAL PRODUCTS DIVISION + KOPPERS COM- 
PANY, INC. + BALTIMORE, MD. This Koppers 
Division also supplies industry with American Ham- 
mered Industrial Piston and Sealing Rings, Koppers 

chi tic Precipitators, A Fans and Gas 
Apparatus. Engineered Products Sold with Service 
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KOPPERS COMPANY, INC., Fast’s Coupling Dept., ‘(3309 Scott St., Baltimore 3, Md. 
Gentlemen: Please send me FREE Fast’s Catalog giving detailed de- 
scriptions, engineering drawings, capacity tables and photographs. 
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For over 55 years the firm guarantee 
back of each and every DART UNION 
sold has been — “if one should leak 
rate i we will give you two”! The 
record reveals that less than 1 in every 
100,000 has proven to be faulty. The ex- 
tra wide bronze to bronze seats, preci- 
sion ground to a true ball joint, mount- 
ed in heavy malleable iron pipe ends 
and protected by an extra heavy union 


RT UNIONS 
Products of 


RT UNION COMPANY 


PITTSBURGH 22 + 


drip-tight 
leak-proof 
seal : 


Available through your local distributor 


DART 


nut, make a drip-tight, leak-proof 
connection WITHOUT EXCESSIVE 
WRENCHING time and time again. 


Guarantee positive tight connections 
and extra long service on your pipe 
lines by DART GUARAN- 
TEED UNION. 


Yours on request: Descriptive brochure 
on Dart Unions and Union Fittings. 


Fairbanks COMPANY. 


3 LAFAYETTE STREET, NEW YORK 3, NEW YORK . 


BRANCHES: NEW YORK 3 
BOSTON 10 * ROME, GEORGIA ; 


HOW TO BUILD A SAFER STAIRWAY 


use TRI-LOK and 
TRI-FORGED stair treads 


For the safest and strongest stair- 
ways, insist on Tri-Lok or Tri- 
Forged stair treads. Cuts slipping 
to a minimum, eliminates over- 
stepping. Get complete information 
on Tri-Lok and Tri-Forged steel 
grating and stair treads now. Write to 


Department -2109 


DRAVO 
CORPORATION 
Pittsburgh 22, Pennsylvania 


National Distributors 


ERNST 


SIGHT FLOW INDICATORS 
“See What Goes On Inside” 

For insertion into pipe 

FOR EVERY APPLICATION 


BRONZE, IRON, STEEL, 
STAINLESS STEEL 


FIG. 29 
Cylinder with 
Impeller 
FIG. 17-28 
Cylinder 


FIG. 215 


FIG, E-811 FIG. E-1810 
Flapper Rotating Wheel Type 
All sizes up to 6” Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, N. J. 
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nature of a sliding surface. This paper 
reviews its contributions to the fields 
of lubrication, friction and wear. The 
theory of diffraction of electrons by 
crystals, specimen preparation and 
pattern interpretation is covered. Ex- 
amples of electron diffraction patterns 
from standard materials and from some 
representative surfaces are presented. 
ASLE paper; no number. 


Lubrication in the presence of nuclear 
radiation. By R O Bolt and J G Carroll, 
California Research Corp. 

Some effects of pile radiation on 
lubrication of bearings and gears have 
been investigated. Three special lubri- 
cants having unusual radiation stability 
were used. Apparatus of two types was 
operated at 285 F in a nuclear pile. 
Each test was duplicated in the absence 
of radiation. Radiation damage marked- 
ly shortened the useful life of the lu- 
bricants. ASLE paper; no number. 


The surface viscosity and elasticity of 
lubricating oils. By Dean Criddle, Cali- 
fornia Research Corp. 

Sume additives alter the surface 
viscosity and elasticity of a film of lu- 
bricating oil. These surface properties 
are readily measured at oil-air and oil- 
water interfaces with a torsion pendu- 
ium surface viscometer. This paper 
-ummarizes viscosity and elasticity data 
or these interfaces. New data are pre- 
vnted for sorbitan sesquioleate at 
everal oil-water interfaces. The paper 
Iso discusses the significance of sur- 
face viscosity and elasticity in forming, 
“mulsion stability and boundary lubri- 
ation, ASLE paper; no number. 


Yumerical solution of Reynolds’ equa- 
ion for sector thrust bearings. By 
3 Sternlicht, General Electric Co and 
1 J Sneck, Rensselaer Polytechnic In- 
itute. 

This paper presents a numerical 
aethod used for the solution of Rey- 
wilds’ equation for sector thrust bear- 
ngs. The method makes it possible to 
inalytically arrive at the optimum film 
shape and bearing geometry giving the 
largest load-carrying capacity per pre- 
scribed minimum film thickness. ASLE 
paper No. AM4A-2. 


Preliminary investigation of minimum 
ril-feed rate for fluid-film conditions in 
‘ournal bearings. By D D Fuller, Co- 
lumbia University and Beno Sternlicht, 
General Electric Co. 

Many industrial bearings do not 
operate with an abundant supply of 
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NEW JONES & LAUGHLIN 
WATER-TREATMENT PLANT 
with AUTOMATION cna EQUIPMENT 
oy INFILCO 


cuts hardness from 268 to 2 p-p-m. 
- greatly reduces labor costs 


The Monongahela River is the source of raw water for steam 
generating plants of Jones & Laughlin Steel Corporation. 
Total hardness ranges up to 268 p.p.m.—clarity and degree 
of acidity fluctuate widely. 


Using a cold-process, lime-batch plant, hardness could 
only be reduced to about 1.5 grains per gallon, or 26 parts 
per million. 


INFILCO equipment, including C.-A.-P. SYSTEM® in- 
struments was chosen for greater efficiency and automatic 
operation. The new plant produces water averaging about 
0.1 grain per gallon —2 p.p.m.—hardness. It has cut labor 
costs more than 50% and made better service possible. 
And the end result — steam production — is more efficient 
and economical, too. 


This is another example of INFILCO leadership in this 
field — further proof that 


Infilco knows how 


to help you solve your water- 
treatment problems. For complete 
information about this interesting 
installation, write today for Re- 
print No. 70-PO-11. 


INFILCO INC. 
General offices, Tucson, Arizona 


The one company offering equipment for 
all types of water and waste treatment 


FIELD OFFICES THROUGHOUT THE UNITED STATES AND FOREIGN COUNTRIES 


FILTER BED CONTROL PANELS 


INFILCO EQUIPMENT 
| automatically 


Clarifier 


[4.200 Gem 


Raw Water 

... MEASURES flow, maintains con- 
stant water level, keeps amounts 
of chemical proportional, removes 
sludge. 


.. EQUALIZES water passage by 
flow control and loss-of-head con- 
trol, maintains same flow rate, 
controls backwash. 


...PUMPS water to softening 
units and then meters it to five 
175,000-Ib./hr. boilers for steam 
generation. 


Clearwell 


Pumps 

k Sodium O Zeolite Tanks O 
2,800 GPM 

Plant Consumers 


MAIN PLANT COMPONENTS AND AUTOMATION 


CLARIFIC. 


| 
RE 
Fitter. |_| 
5,040 GPM 
ie 
— 
ATION BASIN 
~ 
4 
CHEMICAL FEEDERS Slips 
ELECTRICALLY CONTROLLED SODIUM-ZEOLITE SOFTENING UNITS oe 


WHAT'S 
EYE 
WORTH? 


RESOLVE NOW 
TO INSTALL ONLY 


THE SAFE 


DOUBLE LAYER 
GAUGE GLASS 


CHESTERTON CO., EVERETT 49, MASS. 
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lubricant. Bearings fed by wicks, pads 
and drop-feed oilers are in this category. 
A certain volume of lubricant must be 
supplied a journal bearing to permit 
formation of a complete hydrodynamic 
fluid film. This brings up the question 
of the minimum feed rate needed to in- 
sure operation with a fluid film. 

The work described in this paper 
resulted in a method appearing promis- 
ing for predicting the minimum feed 
rate for journal bearings. Minimum rate 
is evaluated in terms of speed, load, 
clearance and bearing size. ASME 
paper No. 54-A-107. 


Dynamic demulsibility characteristics of 
oils. By E W Brennan and R G Moyer, 
The Pure Oil Co. 

Methods currently used to determine 
demulsibility characteristics of circulat- 
ing oils are quite empirical and afford 
little or no correlation with actual field 
performance. Dynamic demulsibility 
apparatus constitutes a realistic ap- 
proach as it permits tests of the char- 
acteristics under essentially field con- 
ditions. Data presented by conventional 
methods and this apparatus are present- 
ed. These indicate the tests are of value 
to both research chemists and consum- 
ers. ASLE paper; no number. 


Evaluation of anti-scuff properties of 
oils. By D M Teague, E H Loeser, P J 
Willson and S B Twiss, Chrysler Corp. 
ASLE paper; no number. 


Evaluation of anti-wear properties of 
oils. By S B Twiss, E H Loeser and 
D M Teague, Chrysler Corp. ASLE 
paper; no number. 


The mechanism of “free” rolling fric- 
tion. By D Tabor, University of Cam- 
bridge, Eng. ASLE paper; no number. 


A lubrication engineer surveys steel 
mill gearing. By A E Cichelli, Bethle- 
hem Steel Co. ASLE paper ; no number, 


Corrosion 


Fretting corrosion. By H H Uhlig. — 

Fretting corrosion occurs whenever 
a metal in contact with another metal 
or non-metal is subject to relative slip. 
Damage of this kind presently worries 
the mechanical engineer who designs 
or operates vibrating machinery and 
structures and the problem is one that 
the corrosion engineer should know 
more about. Examples of fretting dam- 
age to industrial equipment are re- 
viewed, together with fundamental fac- 
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OROP-TIGHT SHUTOFF R-S Rubber-Seated Butterfly Vaives 
give drop-tight closure to 125 psig through wedge-type action of 
the disc within a one-piece rubber seat. 65 of these valves, installed 
as shown for service in the San Jacinto River project near Houston, 
gave a substantial space reduction and direct, in-place cash 
savings of $124,000. 


HIGH-PRESSURE SERVICE SMS Babbit 


shutoff and meet the rugged demands of high- — 
pressure service. They are available for shutoff 


GET POSITIVE SHUTOFF, 
CUT CONSTRUCTION COSTS 


For high or low-pressure water service, SMS has the Butterfly Valve to give you 
tight shutoff and help reduce construction costs. Using SMS or R-S Butterfly Valves 
in place of conventional gate valves permits a much more compact piping layout, 
means substantial savings in the initial building costs. For full information on the 
complete SMS valve line — Butterfly Valves, Ball Valves and Rotovalves — see our 
local representative or write S. Morgan Smith Co., York, Pa. 


HYDRAULIC GATES & HOISTS 

— TRASH RAKES 
PUMPS ACCESSORIES 


ROTOVALVES FREE-DISCHARGE 
VALVES 


CONTROLLABLE- 
PITCH 
SHIP PROPELLERS 


aS BALL VALVES 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED © TORONTO 
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PLATE FABRICATION 
FOR POWER PLANTS 


Whatever your requirements in fabricated plate, sheet 
or structurals for power plant use . . . call on experts! 


Kirk & Blum has fabricated a variety of power plant needs 
as big as the mammoth breeching section shown here. In 
a 150,000 sq. ft. plant, with crane capacity to 25 tons, 
Kirk & Blum has complete facilities to produce, pre- 
assemble and load the largest fabrication. Kirk & 

Blum has the men, materials and experience to do 

the job quickly and economically. 


For detailed literature, write: The Kirk & Blum Mfg. Co. 
3233 Forrer St., Cincinnati 9, Ohio 


KIRK. 
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tors such as environment, load, magni- 
tude of slip and frequency of vibration. 
The mechanism of damage is discussed 
and remedial measures are outlined 
based on practical experience and sug- 
gestions derived from the proposed 
mechanism. NACE paper No. 1. 


Corrosion fatigue. By Israel Cornet. 
Metals subjected to cyclic tensile 
stress in a corrosive environment may 
suffer an attack known as corrosion 
fatigue. The part subjected to alter- 
nating stress shows numerous deep 
sharp pits; from which cracks and 
subsequent failure originate. 

Corrosion fatigue damage is more 
common than is generally appreciated. 
It results in failures of components 
under cyclic stress at a fraction of their 
conservative design strength and time, 
failures that are not anticipated by 
conventional design data on fatigue or 
corrosion alone. For example, in car- 
bon and low alloy steels, improvement 
in mechanical properties obtained by 
cold working or heat treatment is of 
little or no benefit in resisting corrosion 
fatigue. 

Corrosion fatigue can be eliminated 
by suitable selection of materials, but 
this may not be economic. In a suscep- 
tible material, corrosion fatigue may be 
controlled by reducing stresses. Cath- 
odic protection can be effective and 
often use of an inhibitor has proved to 
be economical in halting fatigue. 
NACE paper No. 20. 


Selection of rust inhibitors to meet 
service requirements. By A J Freed- 
man, A Dravnieks, W B Hirschmann 
and R S Cheney. 

Rust inhibitors should be selected 
with reference to types of service in 
which they will be used. Many inhibi- 
tors give satisfactory results under mild 
rusting conditions but fail under more 
severe conditions. Laboratory testing 
programs should be designed, therefore, 
to reproduce as closely as possible the 
conditions of actual practice. 

Rust inhibitor test methods are dis- 
cussed in relation to three general 
classes of service corresponding to flow- 
ing, static, and condensation conditions. 
A new rust inhibitor testing procedure, 
based on the Indiana Conductometric 
Method, provides quantitative measure- 
ments of very low corrosion rates un- 
der carefully controlled conditions. 
Small differences in performance of 
good rust inhibitors have been detected 
by this method. 

Choice of a general rust inhibitor 
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Ingersoll-Rand High-Pressure Pumps at the Katy Cycling Plant 


SET IMPRESSIVE RECORD 


of Maintenance-Free Operation 


Two nine-stage CHT pumps were put into service at the Katy 
Cycling Plant in July 1943. These five-inch, double-case units, 
one of which is shown above, take lean oil at about 90°F. and 70 
psi from the still after coolers and discharge it to the absorbers 
at 1850 psi. Throughout this entire thirteen year period, the 
pump casings have not been opened. The original bearing linings 
are still in service and the only maintenance required has been 
the renewal of inboard shaft sleeves and infrequent repacking. 
A third I-R pump of the same design, installed in 1944, has 
required no repairs to date. 

This outstanding performance record -is a typical example of 
the extra dependability that’s built into every Ingersoll-Rand 
pump. Each unit is designed for real, long range economy that 
pays off in lower operating and maintenance costs year after 
year. If you have a pumping problem, your nearest I-R represen- 
tative will be glad to help you. 


years without opening! Gi Ingers -Rand 


11 Broadway, New York 4, N. ¥. 10-438 
COMPRESSORS * DIESEL & GAS ENGINES + PUMPS + AIR & ELECTRIC TOOLS + CONDENSERS * VACUUM EQUIPMENT + ROCK DRILLS 
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PATTERSON-EMERSON-COMSTOCK, INC., Pittsburgh Electrical 
Contractor recently completed an electrical power installation 
for the JONES AND LAUGHLIN STEEL CORPORATION at their 
Seamless-Tube Stretch Reducing Mill, Aliquippa, Pennsylvania. 
The %" x 4”, 600V. bus extends from the generator control board 
to the variable voltage control panel. The panel alternately feeds 
sixteen 200 H.P. driving motors from a 2000 H.P. motor gen- 
erator set. 
CADWELD Bus Connections were recommended by P.E.C. to 
J. & L. for 4 major reasons: 

1. Economy on original installation. 

2. 100% current carrying capacity. 

3. Compactness of finished weld. 

4. Permanent—cannot loosen or corrode. 


Before figuring your next bus installation, investigate CADWELD, 


CAPWELD. 


Erico Products, inc. 


Cieveland 3, Ohio 


2070 €E. 6ist Place 
IN CANADA: ERICO INCORPORATED, 3571 Dundas St., West, Toronto 9, Ontario 
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(aqueous- or oil-soluble) as well as the 
particular compound to be used, should 
be based on results of selected quanti- 
tative laboratory tests. Correlation with 
field tests and experience, analysis of 
relative cost data for useful inhibitors, 
plus an economic evaluation of possible 
alternative procedures, should be con- 
sidered for obtaining any desired de- 
gree of rust protection. NACE paper 
No. 8. 


TO OBTAIN COMPLETE TEXT 


Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from source, not 
Power. 

American Society of Mechani- 
cal Engineers. Identified by ini- 
tials ASME and _ obtainable 
through ASME, 29 W 39th St, 
New York 18, New York. 

American Institute of Electrical 
Engineers. Identified by initials 
AIEE and obtainable through 
AIEE, 33 W 39th St, New York 
18, New York. 

American Power Conference, 
18th annual meeting. Identified 
by initials APC and obtainable 
through purchase from Director, 
APC, Illinois Institute of Tech- 
nology, Chicago 16, Ill. 

National Association of Cor- 
rosion Engineers, 12th Annual 
Conference. Identified by initials 
NACE. For further information 
contact NACE, 1061 M & M 
Building, Houston 2, Texas. 

American Society of Lubrica- 
tion Engineers, identified by ini- 
tials ASLE. Information as to 
availability from ASLE, 84 E 
Randolph St, Chicago, Ill. 

World Power Conference, 5th 
meeting, identified by initials 
WPC. Information as to avail- 
ability obtainable from Oester- 
reichisches Nationalkomitee der 
Weltkraftkonferenz, Vienna I, 
Schwarzenbergplatz 1, Austria. 


National Safety Council has published 
the 1956 National Directory of Safety 
Films. It provides a compact source of 
information on films on safety, first aid, 
fire prevention and civil defense. More than 
1200 films, available without restriction on 
distribution, are described. Single copies 
of the directory may be purchased for $1 
from the National Safety Council, 425 N 
Michigan Ave, Chicago 11, Ill. 
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give you “More Use per Dollar” 


CONDOR 
V-BELTS 


These Smoother Running V-Belts 


Lower Your Operating Costs 


Condor V-Belt engineering makes the difference. The 
strength member is micro-positioned in heat dissipating 
rubber for a smoother running, cooler running drive... 
for longer life with the heaviest power loads. Condor 
V-Belt sidewalls are made straight to put positive 
pressure on the sheave grooves for more grip... 
less slip. Straight sidewalls help support the super- 
strength synthetic cords of the belt in a straight line so 
that all cords pull equally .. . deliver their maximum 
share of power. Controlled length is accomplished 
through prestretching during manufacture to remove 
inelastic stretch that might otherwise occur on the job. 


NOW ...Moisture-Proof Vacuum Packaging 
R/M’s exclusive new vacuum sealed moisture-proof 
packaging assures positive V-belt length control for 
users of longer lengths in C, D & E cross sections! Belts 


MANHATTAN RUBBER 


are measured at the factory under controlled humidity 
and identified for precise matching. They are then vac- 
uum-sealed in moisture-proof aluminum lined bags. The 
result—no shrinkage or elongation in storage .. . sus- 
tained uniformity on the drive! Length is certified 
from the factory to the field. 


R/M Poly-V* Drive 
A New Belt Drive Concept For Heavy-Duty 
Power Transmission. Eliminates V-belt match- 
ing problems. Delivers up to 50% more 
power in the same space as regular V-belts 
or equal power in less space. 


Write for copy of Poly-V Drive Bulletin #6638. 
(*Poly-V is a registered Raybestos-Manhattan trademark) 


RM-606 


DIVISION — PASSAIC, JERSEY 


NEW 


RAYBESTOS- INC. 


Roll Covering Tonk Lining Abrasive Wheels. 


Other R/M products include: Industrial Rubber * Fan Belts * Radiator Hose * Brake Maines * Brake Blocks * Clutch Facings ‘ 
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Belts V-Belts Conveyor Belt Hose 
Asbestos Textiles * Packings * Engineered Plastic, and Sintered Metal Products * Laundry Pads and Covers * Bowling Balls — pest 


Self-Contained Steam Production 
to Fit Your| Need 


fo 
j, Rating 
pelivering 49 
HP, Maximum 
ys Output 


Continve 


ube Boilers of 
various types. 


18335 
tatives: Boson * New York * Chicago * Orangeburg, 


‘Francisco * Los Angeles * Atlanta * Milwaukee * New Orleons 


Va. * Seattle *, Indianapolis * Kansas City, Mo. * Tulsa 


Salisbury, Md. N.C. 


APPOINTMENTS 


Corporation executive changes 
Dodge Manufacturing Corp: Carl 


W Petersen, executive vice-president. 
Rodney Hunt Machine Co: Earl 
F Harris, president. The Colson 
Corp: Norman A Price, executive 
vice-president; Jack J Begley, vice- 
president, manufacturing. Walworth 
Co: Robert Graves, executive vice- 
president. U.S. Rubber Co: John W 
McGovern, executive vice - president. 
LaSalle Steel Co: Thomas A Kelley, 
executive vice-president. 


Operations executive changes 
S Morgan Smith Co: Carl J Wilcox, 


manager of valve operations Schutte 
& Koerting Co: LeRoy S_ Harris, 
manager of research and development 
dept. Joy Manufacturing Co: Wil- 
liam Hanson Jr, manager of conveyor 
products. General Electric Co: May- 
nard W Johnson, general manager of 
large motor and generator dept. Car- 
rier Corp: Philip P Anderson, direc- 


‘tor of development in absorption re- 


frigeration. Burns and Roe, Ine: 
Seymour Baron, technical director of 
chemical and nuclear section. 


Engineer changes 


The Fluor Corp, Ltd: Otto H Hed- 
rich, principal power engineer—me- 
chanical; Charles B Bennett, principal 
power engineer—electrical. The B F 
Goodrich Co: Daniel L Pellett, direc- 
tor of engineering services; George S 
Ketter, manager of engineering design. 
A O Smith Corp: W W Higgins, chief 
engineer. Copeland Refrigeration 
Corp: E R Boynton, chief engineer. 
Wheeler Associates, Inc: Frank H 
Wark Sr, director of engineering. 
Rockwell Manufacturing Co: Rus- 
sell L Sylvester, chief engineer of cen- 
tral valve research and development 
dept. Allis-Chalmers Manufacturing 
Co: Ralph T Green, application engi- 
neer, transformer dept; A C Ostrowski, 
application engineer, compressor dept. 


New sales managers 


Chase Brass & Copper Co: John J 
Vreeland, staff manager, sheet and 
strip; Allan R Armstrong, staff man- 
ager, tube sales; Herman H Kremer, 
staff manager, rod and wire. Air- 
design, Inc: David H Kollock, gen- 
eral sales. Nickles Machine Corp: 
H A Morris, general sales. MeGill 
Manufacturing Co: James C McGill, 
distributor sales. 


New district managers 
The Babcock & Wilcox Co, Tubular 


Products div: J N Rogers, St. Louis 
office, succeeding Frank T Murphy, 
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BOILER-BURNER 
as CONNECTED | 
10 OPERATE Jy fits your 
READY the boiler that close purnet 
Combines vith whatever toP |, 
best suits yo Requires no fan. a? 
on a steel k, no induce Tk 
Tubes correctly 80% or greater 
paAciTY poiler 
8.2 square (STEEL BOILER output NEW BOILER-BURNER: 
rating: GAS 0 avatliable on 
COMPLETELY AUTOMA FIRING Bigelow Woter 
& 
BIGELOW COMPANY NEW HAVEN 3. CONN, | 
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-.-TIME PROVED 


MARSH QUALITY 


S The best of all we have learned in 90 


years of instrument making has gone 
into Marsh Dial Thermometers. They 
are the versatile, vapor tension type— 
the type that covers the widest range 
of needs . . . brought to the highest 
stage of development in the broad 
Marsh line. 


Ambient temperatures have no effect 

on dial readings of Marsh Vapor 

Tension Thermometers. Therefore no 

compensating adjustments are ever 

needed. The distant reading type will 

give highly accurate readings even when 

DISTANT READING located far from the point of temperature 

measurement. All thermometers have 

the famous Marsh ‘“‘Recalibrator”’— 

quickest and best way to keep an instru- 
ment accurate. 


The Marsh line is the most complete 
line: Rigid stem thermometers are avail- 
able in dial sizes of 214", 34%" and 414"; 
distant reading types in sizes of 2”, 214", 
314", 6", 8”. All are made in 12 different 
ranges reading as low as —40° F. and 
as high as 350° F., and in scale lengths 
to cover all services. An outstanding 
contribution to their practical applica- 
tion is the wide range of bulb types 
available to suit all services. Cases are 
available in patterns for all mountings 
and in black steel, 
polished brass, nick- 
el and chromium 
plate. 


Catalog covers all details — 


types, ranges, case patterns, dimensions, bulb 
variations, dial graduations. Write for it. 


MARSH INSTRUMENT CO., Soles affiliate of Jas. P. Marsh Corporation 
Dept. F, Skokie, Ill. 
Marsh Instrument & Valve Co., (Canada) Ltd. © 8407 103rd Street, Edmonton, Alberta, Canada 
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on this Bin Vibrator 


That’s the secret of the Cleveland 
Air Vibrator record of low main- 
tenance costs. There’s little to 
wear out. A simple mechanism, 
manufactured to precision stand- 
ards, and subjected to exacting 
inspection. There just isn’t a bet- 
ter combination for a long, trou- 
ble-free life. Write for complete 
information. 


Air or Electric 
Portable or Permanent 


Noiseless or Standard 


CLEVELAND 


VIBRATOR 


COMPANY 


2824 Clinton Ave. @ Cleveland 13, Ohio 


Please send data on Cleveland 
Vibrators: 


NAME____ 


COMPANY. 


STATE 
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retired. Coles Cranes, Inc: Herbert 
P Strack Jr, East Coast region. The 
Jeffrey Manufacturing Co: William 
K Myers, New York office; Tom Fear 
Jr, St. Louis office; John Chrystal, 
Columbus office. 

Schutte and Koerting Co: John 
H Peterson, New York City office. L O 
F Glass Fibers Co: R H Barnard Jr, 
Charlotte, N. C. district; E A Turner, 
Chicago district. Cooper - Bessemer 
Corp: R F Bartlett, Dallas branch. 
Jas P Marsh Corp: Harry Kirby, 


Cleveland district manager. 


New district offices 


Fischer & Porter Co: at 603 Rue 
Max St, Pensacola, Fla. Tube Reduc- 
ing Corp: at 10336 S Western Ave, 
Chicago, Ill, D L Watson, manager. 
Raybestos-Manhattan, Ine, Manhat- 
tan Rubber div: creation of Eastern 
sales region with offices at 500 5th 
Ave, New York, N. Y., R F Teeling, 
manager. The Bristol] Co: Western 
sales office in Denver, Colo., R G Tower, 
manager. 


New distributors 


For Automatic Switch Co: Delaware 
Valley Engineering Co, Inc, 3326 Lan- 
caster Ave, Philadelphia 4, Pa.; Hen- 
drie and Bolthoff Co, 1635 17th St, 
Denver 17, Colo.; and Hydraulic 
Equipment Co, 5924 E Olympic Blvd, 
Los Angeles 22, Calif. For The New 
York Air Brake Co: Nielson Hy- 
draulic Equipment, Inc, 4 Penn PI, 
Pelham Manor, N. Y. For Stoody 
Co: Hardfacing Sales & Engineering 
Co, 242 E 103rd St, Chicago 28, Ill. 


New representatives 


For J F Prichard and Co of Cali- 
fornia: Sears-Westall Co, St. Louis, 
Mo.; and R A Darling Co, Wheat 
Ridge, Colo. For Barber - Colman 
Co, Wheelco Instruments div: Instru- 
ments, Inc, 122 N Madison, Box 556, 
Tulsa, Okla. For Schutte and Koert- 
ing Co: Wayne Wiscomb Co, Box 19, 
Sugarhouse Station, Salt Lake City, 
Utah. For R P Adams Co; Harry 
C Ohge, 5324 Primrose Ave, Indian- 
apolis, Ind. 

For Hammel-Dahl Co: George 
Haynes Co, 406 W 34th St, Kansas 
City 11, Mo. For The Peerless Elec- 
tric Co, Fan and Blower div: The 
Paller Engineering Co, 3025 N Illinois 
St, Indianapolis, Ind. For American 
Agile Corp: The Haynes Co, 1215 
E 20th St, Tulsa, Okla. For Hills-Me- 
Canna Co: General Meters and Con- 
trols Co, 205 W Wacker Dr, Chicago 
6, Ill, and Telco, Inc, 4030 Superior 
Ave, Cleveland 3, Ohio. For Simplex 
Valve & Meter Co: Ward K Stallings 
Co, 3120 Maple Dr, NE, Atlanta 5, Ga. 


(Continued on page 230) 


gauge glasses can 
cost less than only 1 


The money you spend to have a spare and 
a spare spare may save big money in pre- 
vented down time. 


It works like this: 


Order 2 spares for every gauge glass in 
your plant. Use 1 for routine replacement. 
Keep 1 for emergency use. This extra 
spare you buy now costs nothing extra 
because you'll buy one eventually, any- 
how. By stocking ahead, you protect your- 
self. Free insurance, really. 

Remember: “ONE FOR THE GAUGE 
AND TWO FOR THE SHELF.” And 
always specify hard-to-break CorNING®, 
PyreEx® and MACBETH® gauge glasses. It’s 
the economical way. 


CORNING INDUSTRIAL GLASSWARE 


FOR EVERY JOB 
Application Recommended Product 


CORNING brand stondord 
gouge glasses 


PYREX brand high-pressure 
gauge glasses 


PYREX brand heavy-woll 
gauge glasses 


Extra visibility 3: PYREX brand red-line 
gauge glasses 


Normal Conditions 
(Up to 100 p.s.i.) 


Higher temperature: 


Higher pressures 


Heavy-duty service # MACBETH brand flot 
gauge glasses 


Viewing inside Ba PYREX brand sight glasses 
furnaces, reactors, 


pressure vessels, etc. 

Lubrication PYREX brand lubricator 
inspection glasses 

Visible discharge : : PYREX brand oil cup 
devices glasses 


im CORNING GLASS WORKS 
Corning, New York 


Corning mean it Gledd 


POWER * SEPTEMBER 1956 


| 

ONE art | | 
movING P 
| 
| 
228 


e+e you get 


“LONG TANGENT’ 


SIZES: 2” THRU 36” SIZES: 14” THRU 36” SIZES: 2” THRU 30” 


The long tangents available only on Midwest Welding 
Elbows give you more fitting for the same price . . . 
Midwest “Long Tangent” Elbows cost no more than 
other elbows. This added length has numerous 
advantages for the user of welded piping . . . advan- 
tages that save money and improve piping. For all 
the facts, ask the nearest Midwest distributor or 
write us for Catalog 54. 


MIDWEST PIPING COMPANY, INC. 


Main Office: 1450 South Second Street, St. Lovis 4, Mo. 
Plants: St. Lovis, Clifton, N.J. and Los Angeles 


ADVANTAGES oF mipwest 


“LONG TANGENT” ELBOWS 


% They save pipe. 


% They often eliminate short nipples and their 
extra welds. 


% They save time and money in lining up and 
clamping pipe and fitting. 


% They make it easier to apply slip-on flanges. 


% They remove the circumferential weld from 
point of maximum stress and can be sleeved. 


3% THEY COST NO MORE THAN OTHER ELBOWS. 


Sales Offices: 
New York 7—50 Church St. @ Chicago 3—79 West Monroe St. 
Cleveland 14—616 St. Clair Ave. @ Los Angeles 33—520 Anderson St. 
Houston 2—1213 Capitol Ave. © Tulsa 3—224 Wright Bidg. © Miami 
34—2103 Le Jeune Rd. © Boston 27—426 First St. 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


_ WELDING FITTINGS IMPROVE ‘PIPING DESIGN AND REDUCE COSTS” 


* 
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With Dependable COFFIN Turbo Feed Pumps 


Matched pump, turbine and governor are compactly designed and pre- 
cision built as an integral unit to assure years of dependable perform- 
ance—in minimum size, with low steam consumption. Widely used for 
boiler feed service in refineries, chemical plants, paper mills and general 
industry, the well-known line of Coffin Turbo Pumps offer Volumetric 
Ranges to 800 gpm, Discharge Pressures to 1500 psig, Steam Temper- 
atures to 950° F., Exhaust Pressures to 200 psig, and Liquid Tempera- 
tures to 325° F. For special installations these ratings may be exceeded. 


@ ENGINEERS . . . write today for complete specifications on the 
entire line of Coffin Turbo Pumps. 


More APPOINTMENTS 


Begins on page 226 


Recent purchases 


Vapor Heating Corp: purchase of 
Roth Rubber Co. A P Green Fire 
Brick Co: acquisition of The Pyro 
Refractories Co, Durex Refractories 
Co, and Portsmouth Clay Refractories 
Co. Fuller Co: acquisition of Lehigh 
Fan & Blower Co. I-T-E Circuit 
Breaker Co: acquisition of all capital 
stock of Kelman Electric & Manufac- 
turing Co, 


Retirements 


Herbert F Sauer, industrial sales 
manager, Midwestern region, The Elec- 
tric Storage Battery Co, after 51 yrs 
of service. 

Charles W Burrage, manager of en- 
gineering sales, Lunkenheimer Co, after 
32 yrs of service. 

Andrew K Bushman, manager of en- 
gineering, apparatus sales div, General 
Electric Co, after 44 yrs of service. 
Fred Knight, Western sales manager, 
Mead-Morrison div, McKiernan-Terry 
Corp, after 43 yrs of service. 


Obituaries 


Philip Arnold, 73, retired vice-presi- 
dent of The Garlock Packing Co, 
on July 3rd. 

Luke R Hadnot, president, Piping 
and Equipment Co, Inc, on July 4th. 


Leeds & Northrup Co has become a 
member of Atomic Power Development As- 
sociates, Inc, and L&N President I Mel- 
ville Stein has been elected a director of 
the group. 


Union Carbide Development Co has 
been formed as a new division of Union 
Carbide and Carbon Corp, it was an- 
nounced by Morse G Dial, Union Car- 
bide’s_ president. 


“I hear that those guys who wear 
their holsters low are plenty fast on 


the draw.” 
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on their way 
to better 


coal preparation ROLLING RING 


COAL 


three big crushers with 


the ‘BIG THREE’ advantages 


AND FOR 
LOW-COST COAL 
SAMPLE CRUSHING 


BETTER REDUCTION. The exclusive American Rolling 
Ring reduction principle... designed to split coal in- 
stead of crushing it. Result: controlled uniformity in all 
coal reduction. 


AMERICAN PULVERIZE! 00 
HIGHER TONNAGE. A “‘big appetite” (up to 800 t.p.h., 
depending on size of feed and product desired) in a 
compact unit with minimum headroom requirements for 
easier installation. 


LOWER MAINTENANCE, Not a mere claim, but actual 
performance, backed by the operation records of scores 
of coal mines and power plants all over the country— 
records that prove Americans operate at q total cost of 
less than 1¢ per ton of coal crushed! 


The American Sample 
Crusher, with its new Ad- 
justable Sampling Hop- 
per, gives 5%, 10%, 
15% or 20% of a sam- 
ple... in one operation, 


@ WANT MORE INFORMATION 


on better coal preparation? 
Write for Bulletin AC. 


Cxxshers and 


PULVERIZER COMPANY 


Pulverizers 


1349 MACKLIND AVE. SAINT LOUIS 10, MO. 
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BUILT-IN ENDURANCE 


KEEPS YOUR PUMPING COSTS DOWN! 


AMPLE, HUSKY CASING has large, 
simply formed passages for minimum 
friction and hydraulic balance. Hori- 
zontally split for quick removal of 
upper half of casing without disturb- 
ing piping. 


STURDY PIN-AND-RUBBER 
BUSHING COUPLING for 
flexibility and strength to carry 
maximum loads. 


OVERSIZE BALL BEARINGS 
supporting each end of oversize 
shaft. 


“BUFFALO” 


RIGID TYPE “SL” PUMPS FOR WATER SERVICE — 


LIFETIME 


IMPELLER AND SHAFT CON- 
STRUCTION has precision hy- — 
draulically balanced impeller of 

the most efficient enclosed design. — 


Note bronze wearing rings, heavy . 
duty bearings and large diameter — 


These are a few of the “Q” Factor* design and construction details that 
mean money-saving efficiency, long life and low-cost maintenance when 
these “Buffalo” Double Suction Pumps are on your water jobs. Write for 
Bulletin 955-R for the full story of this better pumping value. 


*The “Q” Factor — the built-in Quality which provides 
trouble-free satisfaction and long life. 


BUFFALO PUMPS 


DIVISION OF BUFFALO FORGE CO. 
488 Broadway Buffalo, N. Y. 
Canada Pumps, Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


A BETTER 


CENTRIFUGAL PUMP FOR EVERY LIQUID 
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22nd National Power Show 
to have atomic section 


those two scientific 
prodigies, atoms in industry and au- 
tomation, the ASME will hold forth 
with its own brand of show business at 
the N. Y. Coliseum on Nov 26-30. 

The National Exposition of Power 
and Mechanical Engineering, twenty- 
second of its kind, returns to New 
York after a four-year absence. 

The atomic section, newest feature 
of the exposition, is expected to pro- 
duce news-making disclosures about 
the widening applications of nuclear 
physics. One display will show a model 
of the first privately financed critical 
facility and an environmental test cap- 
sule, said to be the only one available 
which controls temperature aceurately 
in reactor envi’ onment. 

Automation -vill come in for its share 
of the bows with an industrial tractor, 
guided entirely by electronic signals. 

Some 250 leading manufacturers 
have already reserved space, and E K 
Stevens, manager, indicates a substan- 
tial influx of new applications. Plans 
filed with the management reveal that 
many advances in engineering design, 
never before available to exposition 
visitors, are being made ready. 

Electrical equipment will be strongly 
represented, not only in generation. 
but in a variety of motors and motor 
drives and supplementary applications 
in factory and field. There will be dis- 
plays of cable testers, dielectric testing 
and cable fault-locating equipment, 
ac-de converters, frequency changers 
and testing equipment, variable speed 
drives, diesel generating sets and 
others. 


Wind tunnel tests full-scale 
engines at supersonic speeds 


® More power than 60 locomotives is 
available to drive the new 10x10-ft 
supersonic wind tunnel of the National 
Advisory Committee for Aeronautics 
at the Lewis Flight Propulsion Labora- 
tory, Cleveland, Ohio. 

This power comes from the world’s 
most powerful wind tunnel drive sys- 
tem—seven General Electric motors 
with a total rating of 250,000 hp con- 
tinuously, and 300,000 hp for one-hour 
overload operation. 

The tunnel’s main drive has four 
wound-rotor induction motors mounted 
on a single shaft to turn the main com- 
pressor. Each motor is rated 37,500 
hp at 875 rpm and uses 3-phase 60- 


cycle current at 6600 v. Three similar 


POWER 


SEPTEMBER 1956 


q 

: 

| 

] 

BASE | 

: 
ww 
shaft. 
| 
| 


How we 
§-T-R-E-T-C-H 
vwalve life 


Every Powell Valve comes with a long, dependable life 
built-in. We make certain that every Powell Valve will 
give long, trouble-free service through careful quality 
control of every step of manufacture. 


Quality control begins with the very materials and 
metals of which Powell Valves are made. For instance, 
the tensile strength test—stretching metal to the 
breaking point—is one of the numerous ways that 
Powell Valves have Performance Verified. 


As a final step in manufacture, every Powell Valve is 
subjected to an actual line test. Because of Powell’s 
painstaking quality control, plant shutdown through 
valve failure is greatly reduced. Records from re- 
fineries, power and industrial plants the world over 
prove it. 

Consult your Powell Valve distributor. If none is near 
you,we’ll be pleased to tell you about our COMPLETE 
quality line whichs+has PERFORMANCE VERIFIED. 


The Wm. Powell Company 


Cincinnati 22, Ohio... 110th YEAR 


FIG. 11303 WE—1500-Pound FIG. 3059G—300-Pound Steel FIG. 19084 WE—900-Pound 
Pressure Seal Steel Gate Valve. Lubricated Plug Valve. Gear Pressure Seal Non-Return Globe 
Operated. Sizes 6” to 12”. Valve. Gear Operated. 


POWELL VALVE 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES. 


POWER * SEPTEMBER 1956 


PERFO 
VERIFI 
/ 
233 
{ 


why is a 
CYCLOTHER™M 


both 
eliminate useless 
bulk 


COMPACT—that’s the word for today’s radio, with modern transistor tubes 
replacing the big tubes of earlier days. And Cyclotherm, too,—the 
modern steam and hot water generator—is a case history in the 
elimination of useless bulk. 

Saving up to one-third the space required by the ordi- 

nary boiler, Cyclotherm’s exclusive, patented Principle 

of Combustion and Heat Transfer gives more horsepower 
per unit of weight, uniform heat transfer for every square 

foot of heating surface. Guaranteed to operate at a 

minimum of 80% efficiency, Cyclotherm gets more out 

of the fuel it burns, gives you substantial savings in gas 
or oil and in maintenance. 

AN ELECTRONIC CONTROL SYSTEM operates Cyclotherm automatically. On 18 
to 60 hp units, burner shuts down when steam demands are satisfied, 

“aummem starts up when steam again is needed. On larger units, 
| precision modulation keeps peak efficiency with boiler 
operating at from 30% to 100% of rated capacity. Many 

Z users report up to 50% savings in maintenance costs. 

Cyclotherm comes to you fully assembled and factory pre-tested. 

Needs only five simple connections to be ready to go. Many plants have 

installed two or more Cyclotherms for greatest flexibility and power. 

Burns gas or oil with quick changeover. In 18 to 500 hp models, 15 

to 200 psi. Fill out coupon below and mail today. 


—— 


W N. 


of your 
free on 


pany 
STEAM AND HOT WATER GENERATORS 


REPORTS from the FIELD 


Begins on page 144 


motors, rated 33,334 hp each, turn the 
secondary compressor. 

The first compressor alone can drive 
the tunnel’s air stream between two 
and two-and-a-half times the speed of 
sound. Above this range both com- 
pressors must be used. 

The tunnel will be used for research 
and development testing of propulsion 
systems for aircraft and guided missiles 
by scientists of the Lewis Laboratory. 


Calendar of Events 


Sept 17-21 —Instrument Society of 
America, 11th Annual International In- 
strument-Automation Conference and Ex- 
hibit. New York Coliseum. Further in- 
formation obtainable from ISA, 1319 
Allegheny Ave, Pittsburgh 33, Pa. 


Sept 17-21—American Society for 
Testing Materials, 2nd Pacific Area Na- 
tional Meeting and Apparatus Exhibit. 
Hotel Statler, Los Angeles, Calif. Details 
from ASTM, 1916 Race St, Philadelphia 
3, Pa. 


Sept 20-22—Institute of Power Engi- 
neers, Annual Convention. Royal Alex- 
andra Hotel, Winnipeg, Manitoba, Canada. 
Details from IPE, 239 Linden Ave, East 
Kildman, Winnipeg 5, Manitoba, Canada. 


Sept 24-25—Steel Founders’ Society 
of America, Fall Meeting. The Green- 
brier, White Sulphur Springs, W. Va. Fur- 
ther information from SFSA, 606 Terminal 
Tower, Cleveland 13, Ohio. 


Sept 25-28—Association of Iron and 
Steel Engineers, 1956 Iron & Steel Ex- 
position and Annual Convention. Public 
Auditorium, Cleveland, Ohio. Complete 
information obtainable from AISE, 1010 
Empire Building, Pittsburgh 22, Pa. 


Oct 1-5—American Institute of Elec- 
trical Engineers, Fall General Meeting. 
Morrison Hotel, Chicago. Details from 
AIEE, 33 W 39th St, New York 18, N. Y. 


Oct 8-10—American Society of Me- 
chanical Engineers and American So- 
ciety of Lubrication Engineers, 3rd 
jointly-sponsored Lubrication Conference. 
Chalfonte-Haddon Hall, Atlantic City, N 
J. For details write ASME, 29 W 39th 
St, New York 18, N. Y. or contact ASLE, 
84 E Randolph St, Chicago, III. 


Oct 8-12—American Society for 
Metals, 38th Annual National Metal Con- 
gress and Exposition. Public Auditorium 
and Exhibition Hall, Cleveland. Details 
from ASM, 7301 Euclid Ave, Cleveland 
3, Ohio. 


Oct 22-26—National Safety Council, 
44th National Safety Congress and Ex- 
position, Conrad Hilton, Congress, Morri- 
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Sola-Flex 


are made 


an BIG OR LITTLE, round or square, convoluted or 

WAWWA/EE U-span—no matter what kind of expansion joints S O L A R 

RAM you need, Solar can build them. Sola-Flex joints are 


durable, economical, and are based on advanced engineering Siseiar!: to 
designs using a wide variety of metals. High or low pressure 
piping problems are easily solved with Sola-Flex bellows. 
Ask for our latest catalog. Write Dept. C-65, Solar Aircraft 
Company, San Diego 12, Calif. 


SAN DIEGO DES MOINES 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS © GAS TURBINES * BELLOWS * CONTROLS + HIGH TEMPERATURE COATINGS * AIRCRAFT COMPONENTS 
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Pump capacity... 


If it’s capacity you want, check the Goulds Fig. 3405 
single-stage suction pump. You'll get capacity all 
right—and much more! 

You can pump at any rate from 200 GPM to 6400 
GPM with one of the 19 available sizes. And you can 
Save money, too, because of these built-in cost 
advantages: 


interchangeability of parts—Only three shaft and 
rotating-parts assemblies provide for 19 pump sizes 
and 38 pump combinations. 


Standard “custom” features— Every Fig. 3405 pump 
has sealed bearing housings, renewable stuffing box 
bushings, Teflon water seal rings, stainless steel im- 
peller keys, cowl-type glands, die-formed stuffing 
box packing, and corrosion-resistant gland bolts. 
Compact construction— Short bearing spans cut 
pump lengths as much as 50 percent— which means 
less floor space. 
Flexibility of stuffing box —You can change from 
a stuffing boxes to mechanical seals in the 
eld. 
Easy rotation change —Its unique design permits 
you to change the direction of rotation in the field. 
When you check capacity, you'll find it in a Goulds 
Fig. 3405—and more besides. Call your Goulds repre- 
sentative or drop us a card. Ask for Bulletin No. 721.6. 


Sales Offices: Atlanta + Boston + Chicago » Houston + New York 
Philadelphia + Pittsburgh + Tulsa 
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son and LaSalle Hotels, Chicago. Further 
information obtainable from NSC, 425 N 
Michigan Ave, Chicago 11, Ill. 


Oct 31-Nov 2—Society for Experimen- 
tal Stress Analysis, 1956 Annual Meeting 
and Exhibit. Deshler-Hilton Hotel, Colum- 
bus, Ohio. For details write to SESA, Box 
168, Cambridge 39, Mass. 


Oct 31-Nov 2—Industrial Manage- 
ment Society, 20th Anniversary National 
Time and Motion Study and Management 
Clinic. Sherman Hotel, Chicago. Details 
from IMS, 35 E Wacker Dr, Chicago 1, Ill. 


Aluminum Company of Canada 
to expand hydro facilities 


®& Construction of an 800,000-hp hy- 
dro plant on the Upper Peribonka River 
in Quebec is soon to be started by the 
Aluminum Company of Canada Ltd. 
The project, to cost approximately $135 
million, will be the third and largest 
plant to be built on the Peribonka by 
the company. One with 275,000-hp in- 
stalled capacity went into operation in 
1952; a 285,000-hp plant went on the 
line in 1953. 

The new plant will be located a few 
miles below the existing storage dam, 
Passe Dangereuse—a main storage res- 
ervoir on the Upper Peribonka. A tun- 
nel will run from this reservoir six 
miles downstream where a 636-ft head 
can be obtained for an underground 
power plant. 


300,000-kw turbine-generator 
to have 98-ton base section 


Propuction oF a 98-ton base sec- 
tion for the low-pressure element of 
the world’s first 300,000 kw steam tur- 
bine-generator unit has been an- 
nounced. The unit is the heaviest 
weldment produced to date for a steam 
turbine by Allis-Chalmers Mfg Co. It 
measures 12-ft high, 15-ft wide and 
30-ft long. 

Steam turbine-generator unit being 
built for River Rouge plant of De- 
troit Edison Co will weigh 1615 tons. 


Welding data book 
offered by Eutectic 


® A 140 pace Pocket Data Book, fea- 
turing simplified welding procedures 
for every base metal has been issued 
by the Eutectic Welding Alloys Corp. 
The book covers 120 welding rods, 
electrodes and welding compounds. 
Hundreds of applications for weld- 
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American Gas and Electric...Carolina Power & 
Light ... Commonwealth Edison... and Wis- 
consin Electric Power, are typical of the lead- 
ing Electric Utilities that use B&W Hollow 
Forgings for main steam, reheater, feedwater, 
and similar lines. 

They find B&W Hollow Forgings offer a 
sound solution to their piping problems. Avail- 
able in a wide range of sizes and material, 
these heavy-duty forgings can be specified to 

exact design requirements de- 
livered right to the job, im any 
quantity. 

Because they are made from 


Wide Size Range...in Any = 
Builds UTILITY Demand 


high quality carbon, alloy and stainless steels, 
carefully produced under controlled condi- 
tions from the initial melt through final inspec- 
tion, B&W Hollow Forgings offer the user 
savings in time and money. 

Also, because of B&W’s specialized manu- 
facturing process, Hollow Forgings can be 
made to unusual design specification—either in 
special shapes or with special end preparations 
such as end closures, reduced sections, and 
Van Stone flanges. For additional information, 
write directly to The Babcock & Wilcox Com- 
pany, Process Equipment Department, Bar- 
berton, Ohio. 


tit 
BeW HOLLOW FORGINGS 
~ 
= 
| | = 
SS 
/BABCOCK 
— 
DIVISION 
| $-461 
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Here’s the EASY WAY TO WELD 


small Diameter 
Pressure Piping VS 


W-S 
STEEL 
SOCKET-WELDING FITTINGS 


In addition to providing high strength and toughness, W-S 
Forged Steel Socket-Welding Fittings are also easy to install. 
Deep sockets support and align the pipe for welding... 
eliminating the need for tack welding or special fixtures. No 
back-up ring is needed either. The fillet-weld is completely 
outside the pipe. Welding icicles just can’t form inside the 
pipe. The result is a clean, tight welded joint that will readily 
resist high pressures and the stresses of shock and vibration. 
What’s more, installation costs are lower. 

W-S Socket-Welding Fittings are available in sizes %” to 
4” for schedule 40, 80, 160 and double-extra heavy pipe in 
carbon steel, stainless steels and alloy 
steels. 

For complete information on the in- 
stallation and operation advantages of 
W-S Forged Steel Socket-Welding Fit- 
tings, send today for Bulletin A-3-56. 
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ing are given for every industry. The 
Data Book is designed to help foremen, 
purchasing agents and welders de- 
termine possibilities for saving time 
and money with easier, improved weld- 
ing. 

The pocket book is available free, 
under the designation TIS 2575, from 
the technical Information service, Eu- 
tectic Welding Alloys Corp, 40-40 
172nd St, Flushing 58, New York. 


Largest canned motor pump 
undergoes rigorous test 


® SHOWN ON TEST, photo above, is the 
largest canned motor pump ever built 
—a 1600-hp Westinghouse unit. The 
first of three main coolant pumps being 
built for the 60,000-kw Pressurized 
Water Reactor at Shippingport, Pa., it 
has been undergoing rigorous perform- 
ance tests since June, 1955. 

The hermetically-sealed zero-leakage 
motor pump will circulate 18,300 gpm 
or more of radioactive water through 
the primary loop of the reactor at ap- 
proximately 2000 psi and 500 F. Pres- 
sure rise across the pump at design 
point is 115 psi. The pump uses a 
1200-kw 2300-v single-winding motor 
that can be connected for two speeds. 

There are no external shaft seals in 
the pump, and suction and discharge 
nozzles are designed to be welded into 
the pipeline. Although pumped fluid 
is allowed to fill motor cavity, it is 
excluded from rotor and stator wind- 
ings by corrosion-resistant sealing jack- 
ets in the magnetic gap. An external 
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For lowest cost steam generation, Gener- At American Cyanamid, Bridgeville, Pennsyl- Burning coal the modern way at Penn- 
al Electric, Louisville, Ky., burns coal vania, power system modernization saves the sylvania RR’s Juniata shops in Altoona 
the modern way. firm $100,000 a year. saves $500,000 a year. 


Each year more firms 


w 


Carbide & Carbon, South Charleston, W. Coal costs 40% less than the next cheapest Modernization at John Strange Paper Co., 
Va., saves $470,000 a year in lower costs fuel at Pinehurst, N. C. resort... modernized Menasha, Wis., reduced power costs and 


and increased efficiency. plant 33% more efficient. increased plant production 10%. 


Modernization by Clark Using modern equipment, Scan- Modernization gave Kalamazoo Burning coal the modern 


Equipment Co., Battle Creek, dinavia Belting Co., Charlotte, N. Vegetable Parchment Co., Kala- way resulted in “peak effici- 
Mich., supplies power for C., has increased steam capacity mazoo, Michigan, increased ency and economy” for 
expanding production facil- 150%, cut fuel costs 15% and steam with lower fuel and oper- Garlock Packing Co., Palmy- 
ities, saves $7,500 annually. reduced labor costs 70%. ating costs. ra, New York. 


for efficiency and economy 


facts you should know about coal For further information or additional case histories 
In most industrial areas, bituminous coal is the lowest-cost fuel showing how other plants have saved money burning 
available ¢ Up-to-date coal burning equipment can give you coal, write to the address below. 


10% to 40% more steam per dollar © Automatic coal and 

ash handiing systems can cut your labor cost to a minimum ¢ 

Coal is the safest fuel to store and use * No smoke or dust NATIONAL COAL ASSOCIATION 
problems when coal is burned with modern equipment ¢ Be- Southern Building ° Washington aye a 
tween America’s vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 
and its price remaining stable. 


q 
are burning coa e modern way | 


How a Buell Collection System“gangs-up” on 


dust to meet the toughest air pollution codes 


Buell Cyclones also deliver extra collec- 
tion efficiency to “gang-up” on dust: Ex- 
clusive Shave-off design harnesses double- 
eddy current and really puts it to work. 


Buell’s Low Resistance Fly Ash Collector 
combines high efficiency to meet present 
day strictness, with low draft loss for 
natural or mechanical draft installations. 


With positive gas flow control for 
peak efficiency... plus continuous 
cycle rapping to completely eliminate 
puffing... Buell’s “SF” Electric Pre- 
cipitator “gangs-up” on dust (even 
dust with high resistivity) to permit 
full production even under the most 
rigid anti-air-pollution codes. 


FOR THE COMPLETE STORY 


Write: 


Buell Engineering Company 
Dept. 50-I, 70 Pine Street, 
New York 5, New York 


DUST COLLECTION SYSTEMS 


a> 


Experts at delivering Extra Efficiency in 


REPORTS from the FIELD 


Begins on page 144 


supply of ordinary clean water for 
cooling is the only auxiliary require- 
ment. 

Westinghouse, under contract to the 
AEC, is building the nuclear portion of 
the Shippingport plant. Duquesne Light 
Co is building the electric generating 
portion of the plant and will operate 
the entire station when it is completed 
in 1957. 


American Power Conference 
set for Chicago 


THe 19TH ANNUAL American Power 
Conference, sponsored by Illinois In- 
stitute of Technology, in cooperation 
with 14 universities and nine technical 
societies, is scheduled for the Hotel 
Sherman in Chicago on March 27-29, 
1957. 

The conference provides a forum for 
the discussion of problems and ex- 
change of information concerning the 
electric power industry and associated 
activities. 

Conference director is Dr R A Bud- 
enholzer, professor of mechanical en- 
gineering at Illinois Tech. 


Canadian hydro contract 
to Dominion Bridge Co 


® A contract for mechanical equip- 
ment, one of the largest ever granted, 
has been awarded to the Dominion 
Bridge Co, Ltd. The contract was 
granted by the Hydro-Electric Power 
Commission of Ontario for the Canad- 
ian half of the Barnhart Island pow- 
erhouse in the International Rapids 
section of the St. Lawrence River. 

Dominion Bridge is to design and 
fabricate 48 head gates together with 
hoisting equipment and embedded 
parts. These gates, designed to oper- 
ate under a head of 93 ft will be 17 ft 
wide and 37-ft high. 

When completed in 1960, this joint 
international $600 million development, 
being built in conjunction with the 
Seaway, will develop 2.4 million hp. It 
will be used by the Power Authority of 
the State of New York and the Hydro- 
Electric Power Commission of Ontario. 


National Bureau of Standards’ Wash- 
ington, D,C. laboratories will be relocated 
near Gaithersburg, Maryland. The move 
was decided upon after it was determined 
that renovation of the present plant, on 
Connecticut Avenue in Washington, would 
amount to more than half the cost of an 
entirely new facility. Transfer of opera- 
tions to the new location is expected to 
be completed in about five years. 
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POWER 


The rotor of a Terry solid-wheel 
turbine is a single forging of spe- 
cial composition steel. It is first 
rough turned in two operations, as 
shown, and then two cuts are taken 
to mill the semi-circular buckets 
from the solid metal. The wheel at 
the top has been finished, ready for 
mounting on the shaft. The result 
is a single-piece wheel with no 
parts to loosen or wear out. 


Blade wear, which might occur 
after many years of usage, is not 
important, because the power-pro- 
ducing action of the steam takes 

lace on the curved surfaces at the 

acks of the buckets. Thus wear 
does not materially affect horse- 
power or efficiency. 

The blades can’t foul. They have 
a one-inch clearance, and are 
further protected by the projecting 
rims at the sides of the wheel. 

The Terry solid-wheel turbine is 
an extremely reliable piece of 
equipment. Write for details — 


today. Ask for a copy of bulletin 
S-116. 


THE 
TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 
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(A) GLANDS: Clearances between the gland and 
stuffing box, and gland and stem, are such that the 
stem cannot be scored even if the gland is pulled 
down unevenly. 

(B) DEEP STUFFING BOXES: More than adequate in 
all sizes (2” to 24”) to assure tightness and maxi- 
mum packing life. 

(C) BONNETS AND BODIES: Engineered to exceed 
the requirements of all applicable codes and stan- 
dards. They are tough, durable, dependable. 

(D) INTEGRAL GUIDE RIB FACES IN BODY: 
Machined to insure accurate centering of the gate. 


(E) STURDY SEAT RINGS: Bottom-seated so that no 


Walworth Series 150 and 300 


CAST STEEL GATE VALVES 
OFFER YOU THESE FEATURES 


for ’round-the-plant service 


recess exists at the back of the ring to cause turbu- 
lence, erosion and pressure drop. 


(F) STREAMLINED PORTS: Permit unobstructed flow 
which results in minimum pressure drop and reduces 
the possibility of erosion. 

Walworth Cast Steel Gate Valves can be furnished 
with either flanged ends or butt welding ends. Roller 
bearing yokes are available on the larger sizes. On 
valves 4 inches and larger, by-passes can be furnished. 
Walworth Cast Steel Gate, Globe and Check Valves 
from Series 150 to 2500, are available. For Series 
600 and higher, we recommend Walworth Pressure 
Seal Cast Steel Valves. See your Walworth Distribu- 
tor or write to Walworth for complete information. 


WALWORTH 


60 East Sand Street, New York 17, New York 


SUBSIDIARIES: steet provucts Co. CONOFLOW CORPORATION © M&H VALVE & FITTINGS CO. 
SW) SOUTHWEST FABRICATING & WELDING CO., INC. WALWORTH COMPANY OF CANADA, LTD. 


242 POWER * 


= 


EDISON 
OMNIGUARD 
IMPROVES 
OPERATING 
EFFICIENCY 


Whether you're seeking more production from 
electric power stations and plant equipment or 
greater safe speed from seagoing vessels, you will 
find Omniguard can help you get more efficiency 
from your present equipment. 


Many operators are already using Omniguard, the 
unique temperature indicating and alarm system 
designed by Thomas A. Edison, Inc., as the best 
means of eliminating waste due to downtime, re- 
pairs and lost production. 


Omniguard improves plant efficiency and lets you 
operate at peak capacity because it unfailingly 
reports when dangerous temperature conditions 
occur at one or more points. And does it at sur- 
prisingly low cost. 


In 

POWER 
STATIONS or 
CARGO 
SHIPS... 


. 


= 


A modular system of monitoring one to an un- 
limited number of points simultaneously, Omni- 
guard watches continuously. When a bearing starts 
heating up or a process becomes critically hot, it 
automatically gives a warning and/or shuts down 
the equipment before it is damaged. 


The low cost unit is easy to install. It is non-elec- 
tronic and simplifies installation and maintenance 
through the use of copper wiring between all 
components. 


See for yourself. A personal demonstration can be 
arranged at your own plant. Take it apart. Analyze 
it. Find out how simply Omniguard improves 
operating efficiency. Just write! 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. 


INCORPORATED 


INSTRUMENT DIVISION 


41 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY 


POWER 


* SEPTEMBER 1956 


} 
“4 
243 


Before Silicone Insulation. 
“over: motoring” was 


Now you can match the load... 
let silicones carry the overloads 


Lazy motors cost money! Why continue to pay a fat 
premium for motors that make kid’s play of their 
average work load? Today, you can save money by 
using silicone insulated motors rated to match your 
average load. Their built-in service factor of 25 to 
50% will handle most intermittent overloads or loads 
that can’t be matched in standard frame sizes. 


R. G. LeTourneau, Inc. of Longview, Texas, 
installs a silicone insulated d-c motor in each 
of the 24 electric wheels of the giant “Sno- 
Freighter.” Silicone insulation is used to give 
maximum power per pound under tough 
operating conditions. The silicone insulated 
motors, located in tubular axles and con- 
nected through a gear train in the wheel 
hubs, demonstrate the advantages of placing 
the power unit close to the work . . . a basic 
principle made practical by the heat stability 
of Dow Corning silicone dielectrics. 


Cut your capital investment and installation costs! 
Think of it—for every dollar dumped into unused 
motor capacity, you spend an extra $3 for starters, 
cable, transformer capacity and installation costs. 


Enjoy more continuous production! You can depend 
on motors insulated with Dow Corning silicones to 
have maximum resistance to such motor killers as 
heat, moisture and corrosive atmospheres. 


Remember, over-motoring is outmoded 


Get sources for silicone insulated equipment—mail coupon today 


Dow Corning Corporation, Dept. 6909, Midland, Mich, DOW CORNING 


Please send me sources of supply for new Silicone SILICONES DOW CORNING CORPORATION 
(Class H) Motors Transformers 
MIDLAND, MICHIGAN 


ATLANTA * BOSTON + CHICAGO + CLEVELAND + DALLAS 


DETROIT + LOS ANGELES * NEW YORK * WASHINGTON, D. C. 
(Silver Spring, Md.) 


TITLE 


COMPANY 


CANADA: Dow Corning Silicones Ltd., Toronto 
GREAT BRITAIN: Midland Silicones Ltd., London 
FRANCE: St. Gobain, Paris 


STREET 


NAME 


city ZONE 
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Mud drum interior of Boiler No. 9, American Motors Co., Kenosha, Wis. 


NO TROUBLE HERE... 


When the mud drum of Boiler No. 9 was drained and 
opened for inspection recently, the interior looked 
exactly the way everyone expected it would—clean as a 
whistle. After nine months of service there was no sludge 
or scale to impair steam production efficiency. 

This kind of trouble-free performance and the contin- 
uous production of high-purity steam are direct results of 
Dearborn Water Conditioning—a properly balanced pro- 
gram that combines quality products with the right meth- 
ods, controls, and technical supervision. 


.--.@ leader in water conditioning and 


corrosion contro! since 1887 
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Power Engineers in leading industrial plants through- 
out the country place their confidence in Dearborn meth- 
ods and products. A Dearborn Water Conditioning pro- 
gram in your power plant is your assurance of maximum 
operating efficiency—and your insurance against unnec- 
essary maintenance expense and costly shutdowns caused 
by sludge, scale or corrosion. 


Let a Dearborn Water Treatment Engineer survey your 
system and recommend control methods best suited to 
your needs. We’ll gladly make the call at your convenience. 


USE THE COUPON 

| Dearborn Chemical Company, Dept. PO, 
| Merchandise Mart Plaza, Chicago 54, Ill. 
| CO Please have a Dearborn Engineer call. 


| C Send complete details on Dearborn Water Conditioning 
| Program. 
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UNION PACKAGED BOILERS 


give Tri-Valley the steam it needs 


to pack 3,200,000 cases of canned food 


PEAR-LADEN CONVEYORS keep produc- 
tion on the move inside Tri-Valley’s San. 
Jose plant. 


am per b ‘that's the i ofthis Union Tyee MHS Steam Gen. BIRD'S EYE VIEW of Tri-Valley’s Modesto 
atley" s Sor Jose cannery. is s part of a complete boiler plant designed plant which utilizes a 30,000 Ib./hr. 
est Coast affiliate, Union Iron Works of California, Inc. Union Packaged Boiler for process steam. 


Producing 24 varieties of canned foods, Tri-Valley Packing 
Association is one of California’s largest independent canners. 
In 1955, it packed 58,000 tons of raw fruits and vegetables... 
3,200,000 cases! 

Providing steam for the canning process as well as for 
operating cannery process equipment in each of Tri-Valley’s 
two recently-modernized plants is a 30,000 Ib./hr. Union 
Type MH Packaged Steam Generator. 

In 1953, Tri-Valley’s first MH Unit went to work in the 
Modesto plant. When the Association’s San Jose plant needed 
a new boiler in 1955, another Union MH Packaged Boiler 
was picked for the job. Says Tri-Valley, “Our selection was 
based upon our evaluation of the design ...and the perform- 
ance of the Union MH Packaged Boiler installed in our 
Modesto plant.” 

The efficiency of the new Union Generator at the San 
Jose plant has been checked at 77.88% on gas firing at 
33,000 Ibs./hr., which is 10% over rated maximum continu- 
ous output. 

From coast to coast, Union Packaged Steam Generators 
are stacking up impressive job records in chemical processing 
plants, pulp and paper mills, breweries, refineries, institutions, 
schools and hospitals, to name but a few. 

Completely shop-assembled at Union Iron Works for 
delivery via rail or truck, Type MH Units can be equipped 
to handle multitudes of needs formerly requiring costly field 
erection and special engineering. Standard units are designed 
in 13 sizes from 10,000 to 50,000 Ibs. of steam per hour, 


GET THE FULL STORY 
including cut-away 
illustrations, tube lay- 
outs and dimension 
tables by writing for 
Bulletin MH-353. 


ERIE, PENNSYLVANIA 
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HAPMAN MOTOR UNITS 


We've done one thing for you. Chapman’s Motor 
Units . . . for operation of valves, floorstands and 
sluice gates . . . are in the best of condition for ac- 
curate performance and longer, lower cost life. 

We’ve made them as you like them. . . simplified 
them . . . streamlined them . . . taken off all the fat. 
In fact, when you look at a Chapman Motor Unit 
today, you can only find approximately half as many 
parts as on any other unit. 

This simplicity, combined with Chapman’s tra- 
ditional ruggedness, means less trouble and lower 
maintenance over a longer period of smooth, accu- 
rate performance. 

How can you go wrong? With Chapman Motor 
Units, the simplified design . . . the sturdy construc- 


The Chapman Valve Manufac 


tion... mean no drift; less slash, accurate microm- 
eter-controlled limit switch for predetermined seat 
tightness; quiet motor driven operation at all 
times. All at the lowest overall cost. 

No trouble with operating positions. Operation 
is assured at any angle. Rugged stub-tooth gears 
need no grease or oil. No trouble with operating 
conditions. All units are weatherproof . . . steam 
tight. No trouble even with installations. When used 
with floorstands they are completely wired at the 
factory . . . ready to connect with your leads. Easy 
and simple to install. 

Get our new catalog . . . Catalog 51... on 
Chapman motor units today. 


« 


ring Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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‘Taylor shows you 6 ways 
TO CUT COSTS 


TAYLOR INDUSTRIAL 
» THERMOMETER 


Ideal wherever an ac- 
curate check is needed 
on recording or con- 
in nd- 
ing angles. BINOC* a An easy-to-read, inexpensive, reliable thermometer, 
tubing makes it 3-times- oF ideal for pipe line and storage tank service. 3” or 5” 
easier-to-read. of} dials, 4”, 6’, 9”, and 12’’ stems. Separable wells. Accu- 
| rate to + 1% of scale because unaffected by ambient 
temperatures. Range limits minus 40 to plus 750°F. 


TAYLOR 


FULSCOPE* RECORDING « 6” DIAL INDICATOR 


= CONTROLLER 
For temperature and pressure 

For desuperheaters, or for ’ measurements. Hasan all-new 
any close, accurate control design movement for greater 
of temperature, pressure, sensitivity on any type of 
flow or liquid level. Quickly measuring job. New case can 
adapted 6 ope “= be flush or face mounted, is 
renee: fume and moisture proof. Big 

selection of standard ranges. 


These Taylor instruments 
have been successful for 
years in helping to reduce 
costs, and maintain effi- 
ciency of expensive equip- 
ment. They are accurate, 
and for all their sensitivity, 
are remarkably rugged. 
An experienced Taylor 
TRANSAIRE Field Engineer will be glad 
TRANSAIRE* DIFFERENTIAL « TEMPERATURE TRANSMITTER to talk over your partic- 
PRESSURE TRANSMITTER ular cost control problems 
A rugged, dependable and ac- Designed to measure and transmit ... and show you how 

eet with great accuracy. Pro- 
specific gravity. Taylor’s latest vides dynamic accuracy, thanks to 


addition to TRANSET* System derivative action in the measuring cir- : 
of transmitters, receivers and cuit. Similar instruments for highly panies, Rochester, N. Y., 


controllers. accurate pressure measurement. or Toronto, Canada. 


*Reg. U.S. Pat. Off. 


[nslruments MEAN ACCURACY FIRST 
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TURNING AN 


OLD PRINCIPLE UPSIDE DOWN 


Comes Up with a Better, 
Simpler Deaeration System 


That is exactly what Schaub e s did 
when they first designed the Schaub Zero- 
Oxygen Deaerator. 


THE RESULT: An entirely new and simpler kind 
of boiler feedwater deaerator that insures com- 
plete oxygen removal (to .005 cc/liter) under 
all conditions and wide load variations—with 
excellent thermal economy. Add to this, lowest 
maintenance, plus complete safety and utmost 
dependability. 


Basic differences that give Schaub Zero- 
Oxygen Deaerators their more effective per- 
formance are: 1) external pre-heating to a 
temperature well above boiling point within 
the deaerator; 2) explosive flash-down release 
of dissolved gases; 3) unrestricted venting 
through a special type vent condenser for 
faster complete release of liberated gases, 
without wasteful excess steam vapor losses. 


By delivering superheated water into the fully 


FREE FACTS! MAIL THIS coupon 


FOR COMPLETE DATA 


FRED H. SCHAUB 


vented tank, the hitherto critical problem of 
“matching” temperature to the “full” boiling 
point at the pressure within the deaerator is 
entirely eliminated. (This has been a major 
stumbling block with conventional deaerator 
design.) Passing through multiple, specially 
designed spray nozzles, incoming water 
“flashes down” in an explosive action that 
effectively liberates oxygen, CO. and all other 
non-condensible gases. 


Also with unrestricted venting there is no need 
for premium-cost pressure shell. No pressure 
relief valve, overflow trap or orifice adjust- 
ment is ever required. Rust-proof Chromosoid 
lining insures extra-long life. 


Before you plan any installation or addition 
of deaerating capacity get the full facts on all 
the performance advantages proved by the 
Schaub method. Ask your Schaub representa- 
tive, or write for Bulletin 575. 


FRED H. SCHAUB ENGINEERING COMPANY 
2105 South Marshall Boulevard, Chicago 23, Illinois 


Please send me without cost or obli 
Bulletin 575 on Boiler Feedwater Nong 5 ern and practice. 


| copy of your new 


2105 South Marshall Boulevard Chicago 23, Illinois 
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Jeffrey puts 


Vi BRATION 
to useful work 


OU CAN SOLVE many flow-control problems with 
Jeffrey Electric Vibrating Feeders. They pro- 
vide highly efficient regulation of the flow of coal 
from hoppers and bins to conveyors, elevators, 


crushers, jigs and so on. Coal is propelled in a smooth, 
continuous stream by each forward vibration stroke. 


Balanced vibration in the Jeffrey system matches 
electrical frequency to the natural mechanical fre- 
quency of the driven equipment. This makes the 
system economical to operate, since all available 
energy does useful work: It is easy to control, safe, 
quiet and dependable. Vibration is isolated within 
the conveyor by scientifically designed supports. 


Jeffrey’s years of experience with conveying 
problems enabie us to furnish systems exactly right 
for each particular task. Catalog 870 describes the 
complete line of Jeffrey Vibrating Equipment. For 
a copy, and for help on your conveying prob- 
lems, write The Jeffrey Manufacturing Company, 
Columbus 16, Ohio. 


CONVEYING + PROCESSING « MINING EQUIPMENT + TRANSMISSION MACHINERY + CONTRACT MANUFACTURING 
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DROP FORGED VALVES AND FITTINGS 
FOR TOUGHNESS AND TROUBLE-FREE SERVICE 


Drop forged from carbon and alloy steels, Vogt valves. 
fittings and flanges will safely handle liquids and gases 
at high pressures and high temperatures in power 
plants, chemical plants, petroleum refineries, ete. 

The complete line includes flanged, screwed and 
socket weld end globe, gete and check valves-—ells, 
tees, and crosses—couplings—bushings—plugs—un- 
ions—flanges and flange unions—and welding heads. 


Vogt steam generators are designed to give maxi- 
mum rating in @ minimum of space, with high effi- 
ciency and low maintenance expense. Bent tube 
types and straight tube, forged steel sectional 
header types to burn solid, liquid or gaseous fuels 
meet every power, process or heating requirement. 


PROCESS EQUIPMENT FOR 
EVERY SERVICE 


Vogt constructs process equipment in wide te 
to all Codes. Stills and towers, oil chillers, crystal- 
lizers, heat exchangers, molding machines, etc., 
serve in the manufacture of oils, greases, 100 
octane gasoline, synthetic rubber, chemicals and 
related products around the world. 


SPECIAL MATERIALS COMBAT CORROSION 
AND PRODUCT CONTAMINATION 


Our modern shops produce « wide variety of 
equipment from special metals and alloys to fight 
corrosion and product discoloration or contamina- 
tion, Fabrication procedures insure that corrosion 
resistant properties of welds will match that of the 
materials used to construct the equipment. 


PRODUCTS 


FOR REFINERIES, CHEMICAL PLANTS 
POWER PLANTS AND PROCESS INDUSTRIES 
Write Dept. 24-GP for catalogs 
More than 70 of engineering and uf . 
ing experience it incorporated in Vogt retrigersting KMENRY VOGT MACHINE CO. 
and ice making equipment. Absorption terns, LOUISVILLE 10, KY 


MORE REFRIGERATION TONNAGE AT LESS COST 


and Tube-lce Machines in 
© ren capacities serve industrial and pro- SALES OFFICES: New Y Philadelphia, Chicago, Cleveland, St. Louis, 
cessing plants, and institutions, here and abroed. An. W. V., Cincinnati, Datias 


SEPTEMBER 1956 


y 
POWRR 251 


252 


Koppers Face Type Seal Provides 
Up to 20,000 Hours of Service! 


Up to 30,000 Hours in Laboratory Tests Using Clean Gas! 


Koppers engineering has created an unmatched 
sealing surface that gives Koppers Face Type Seals 
a much longer-than-ordinary service life. 

The exclusive design of the sealing surface keeps 
pressure distribution and hydraulic balance un- 
changed during operation . . . permits a light face 
loading which lowers interface temperatures. Hy- 
draulic balance allows sealing of gases and liquids 
through a wide range of rubbing speeds. Rugged 


Koppers Company, inc. 
Metal Products Division 
Piston Ring end Seal Dept. 


Engineered Products 


Sold with Service 


construction adds to Koppers long service life. 
Rotating collars can be of hardenable stainless 
steels, cutlery and die steels, Stellites, or of a hard 
chromium or carbide face. Ring is of carefully 
selected grades of carbon. 

If you have a sealing or piston ring problem, 
Koppers entire research, production and engineering 
facilities are at your disposal. For more details, 
write to the Korrers Company, Inc,, 7109 Ham- 
burg St., Baltimore 3, Maryland. 


MECHANICAL 


SHAFT SEALS 
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NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


Nuclear reactors now being 
built for science and industry — 
for power and radiation 


Within a single decade Atomics 
INTERNATIONAL engineers and scien- 
tists have developed a broad range of 
experience in the nuclear field through 
the design, construction and operation 
of a wide variety of reactors. This work 
includes four reactors completed and 
now in operation; four more reactors 
now in construction; and seven major 
engineering design projects completed. 


2. Full-scale Sodium Graphite Re- 
actor Design. Fuel: same as above. 
Heat output: in the order of 250 Ther- 
mal Mw. Power Output; Uranium —75 
Mw; Thorium—100 Mw; Thorium (after 
further development)— 125 Mw. Capital 
costs, with full generating equipment, 
around $300 per Kw with Uranium, 
expected to be reduced with Thorium 
eventually to $200 per Kw. Power costs 
would thus decrease from 11.1 mills/ 
kwh to 6.5 mills/kwh, 


3. Water Boiler Research Reactor. 
Designed and built by Aromics INTER- 


Sodium Reactor Experiment nears completion in Santa Susana Mountains. It is being 
built and will be operated by Atomics International as a key part of AEC’s nuclear 
power development program, 


ATOMICS INTERNATIONAL, a division 
of North American Aviation, Inc., is a 
leader in the development of advanced 
reactor technology. A new power re- 
actor concept, the Organic Moderated 
Reactor Experiment, is scheduled to be 
built by ATomics INTERNATIONAL for 
the Atomic Energy Commission at the 
National Reactor Testing Station in 
Idaho. This promising experiment will 
use an organic material —a carbon- 
hydrogen compound — in the dual role 
of moderator and coolant. 

The diversified nuclear program at 
ATOMICS INTERNATIONAL includes ; 

1. Sodium Reactor Experiment. 
Located in Santa Susana Mountains, 
near Los Angeles. Fuel: either slightly 
enriched Uranium, or Thorium and 
U-233. Output: 20 Thermal Mw. 
Though experimental, the reactor will 
be equipped with heat exchanger and 


turbogenerator by Southern California ® 


Edison, who will feed 6.5 Mw of elec- 
tric power to the surrounding area, 
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NATIONAL for use on Atomic Energy 
Commission research projects. Fuel: 
enriched Uranium. Power 5 watts. 
Flux; 10°n/cm*/sec (thermal). Experi- 
mental facilities include exposure 
holes, through-tube and vertical 
thermal column. 


4. Livermore Research Reactor. For 
Atomic Energy Commission's labora- 
tories at Livermore, Calif. A higher 
power version of the Water Boiler Re- 
search Reactor designed to operate at 
500 W. These were the first two reactors 
in California. 

5. Medical Research Reactor. De- 
signed for a southern California uni- 
versity. Fuel: Uranyl sulphate, highly 
enriched with U-235. Power: 50 kilo- 
watts. Thermal neutron Flux: 1.7 x 
10'*em’/sec. Provision for gamma in- 
tensities to 1,3 reb/min per kw, fast 
neutron intensities of 4 reb/min per 
kw; also utilization of pure gamma 
activity of fission gases. Excellent ex- 
posure facilities for patient therapy and 


biological research. First reactor spe- 
cifically designed for medical use. 

6. Industrial Research Reactor for 
Armour Research Foundation of 
Illinois Institute of Technology, 
Chicago. Similar to 5 above, with 
experimental facilities for industrial 
applications. This reactor is, now op- 
erating on a planned schedule that 
includes “time” for participating com- 
panies. This is the first reactor de- 
signed specifically for private industrial 
research, 

7. General Research Reactor for 
Atomic Energy Research Institute, 
Japan. Similar to the Armour and 
Medical Research reactors described 
above. This will be the first nuclear re- 
actor in the Far East, and is slated to 
be completed in 1957. 

ATOMICS INTERNATIONAL has com- 
plete designs for reactors with a variety 
of fuel moderator and cooling systems 
for various applications, and offers 
a complete program of services in 
connection with all reactor projects, 
including : 

Advice on most suitable reactor type 

for a specific use 

Assistance in reactor site selection 

Aid in meeting AEC requirements 

Coordination of reactor plans with 

building plans 

Installation supervision 

Training of operating and mainte- 

nance personnel 

Assistance in fuel loading and initial 

reactor operation 

Design counsel in later modification 

or expansion 

Assistance in public information 


Dr. Marlin Remiey of Atomics 
International activates Armour 


Reactor —first for private industry, 


If you are interested in any phase of 
our activities, ATOMICS INTERNATIONAL 
is staffed and equipped to help you. 
Please write: Director of Technical 
Sales, Dept. Atomics 
NATIONAL, P.O. Box 309, Canoga Park, 
California, Cable address: ATomics. 


ATOMICS INTERNATIONAL 


A DIVISION OF 


NORTH 


AMERICAN AVIATION, INC 


PIONEERS IN THE CREATIVE USE OF THE ATOM 
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EXPANSION JOINTS 


keeping a river rollin’ 
and the 


A river of 390,000 gallons of water per minute rolls 
through the four surface condensers in Niagara Mohawk 
Power's plant at Oswego, New York. Here is generated 
enough power to heat 384,000 household steam irons 
every hour, Ravenous furnaces consume 3600 tons of 
coal every 24 hours at full load. 

The piping in Niagara's condenser system can’t rock 
or rattle itself to death despite the tremendous capaci- 
ties and pressures encountered, U.S. Rubber Expansion 
Joints are the flexible connections that allow the pipes 
to give and take, to literally ride with the punch. 


US Mechanical Goods Division 


pipes from rockin’ 


“These Expansion Joints were installed in 1940,” says 
the plant superintendent, “and they've never given us 
trouble. We use them in sizes from as small as 6” all the 
way up to 48”, and at water temperatures up to 170 
degrees Fahrenheit. We know we will get many more 
years’ wear out of them.” 

To absorb excess stresses due to expansion and con- 
traction, to insulate against vibration, take care of mis- 
alignment, specify U.S. Expansion Joints. They are 
available at anyf the 28 “U.S.” District Sales Offices, 
or write us at Rockefeller Center, New York 20, N. Y. 


United States Rubber 
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NEW DIMENSIONS 
IN COMBUSTION CONTROL 


For the largest to the smallest power piants 


Today’s boiler plant is only as effi- 
cient as the instrumentation which 
operates it. In selecting the correct 
equipment to assure completely auto- 
matic operation, to provide cost re- 
ductions through labor saving, and 
greater efficiency, the companies 
shown on these pages have looked to 
Hays. The newest in power plant de- 
sign coupled with Hays workmanship 
and follow-through have given them 
the results they sought. 


SKILLED FACTORY ENGINEERING 
Hays systems are engineered to 

your specific requirements by a staff 

of specialists with years of experience 


At Baldwin Locomotive Works, the Hays combustion control has 
aided substantially in saving 30,000 tons of coal per year and in 
reduction of maintenance. It is now possible to operate the power 


plant with 42 less men. 


on hundreds of boiler plants from the 
smallest to the largest. The particular 
instrument and control “package” 
necessary to handle your conditions 
is selected from the Hays product 
line; panel design, complete wiring, 
conduit, piping and control system 
diagrams are closely checked to see 
that they fit your requirements. 


NATIONWIDE SERVICE 


Service on Hays products is avail- 


able throughout the country. Trained 


service engineers, from the factory or 
from Hays representatives in prin- 
cipal cities, can provide “start up” 
calibration and adjustment as well as 


subsequent periodic preventive main- 
tenance service on your equipment. 
For best results you will want to 
confer with Hays Sales Engineers in 
the earliest stages of your planning. 
Write for complete information, 
Bulletin 55-605-83. 


h 
ays 
MICHIGAN CITY, INDIANA 
Avtomal< Combustion Control Verfiow Meters ang 
Ver trot Electron Oxygen Recorders * COs fecorders 
Panels * Gor Analyzers Combustion Tew Sets 


Remote indicators Feed Wate Control 


At Morton Salt Company, Manistee, Michigan, the fact that elec- 
tricity doesn’t freeze is vital in this semi-outdoor boiler which 
handles load swings up to 80,000 lb/hr at 85% efficiency with help 


of Hays electrically operated combustion control system. 


At Falstaff Brew 


to 12%, and maintenance costs lowered 65%. 


POWER SEPTEMBER 


Ing Corporation, modernization and Hays meter- 
type control have resulted in boiler efficiency of 82%, fuel cost 
juction of several hundred dollars per month, 


up from 6% 


At Lovisiona Power and Light, a compact Hays B, 
emg only 4 feet wide controls a giant 1,000,000 lb/hr boiler, tur- 
and generator! Instrumentation and control by Hays includes 
electronic instruments. 


TD 


T. CG. control 


electronic mercuryless flow meters and other 


- 
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new 


NICHOLSON 


for capacities up to 800 Ibs. 


Mode! N-125 available through 
your local distributor, as well as 
your Nicholson representative. 


ow you can have all of the operating advantages of Nicholson 
design simplicity and rugged construction in the new, competitively priced 
Model N-125 steam trap for lower capacity applications. 


Like other traps in the Nicholson line . . . it combines a unique thermostatic 
bellows, large orifice, and fast, intermittent valve action to assure effective 
and economical discharge of condensate and air from steam lines and 


equipment. 

The Model N-125 has a maximum discharge capacity of up to 800 Ibs. of 
condensate per hour at pressures up to 125 Ibs. It operates on a temperature 
differential of only a very few degrees. Its tight, positive shut-off avoids 
dribbling, leaking, wasting steam. 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 
LAUNDRY, ORY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA + SALES AND ENGINEERING OFFICES IN G6 PRINCIPAL CITIES 
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At General Electric's Appliance Park Piant, 
three Cooper-Bessemer 1000 hp FM-5 air com- 
pressors play a part in supplying industrial 
air from a central location, for many and 


varied air services. 


Close-up of one of the motor-driven Cooper- 


Bessemer units. 


AIR...from Cooper-Bessemer Compressors 
for modern production at Appliance Park 


@ At General Electric’s new Appliance Park Plant 
in Louisville, where these Cooper-Bessemer 1000 hp 
air compressors are at work, they've concentrated 
the manufacture of various appliance lines in this 
one giant plant. The object is highest efficiency in 
quality production at the lowest manufacturing cost. 


The Cooper-Bessemer units, meeting all of the 
many and varied compressed air needs, fit in ideally 
with this policy of concentration, efficiency and 
minimum cost. Installed in a centrally located build- 
ing, these modern two-stage, opposed balance com- 
pressors provide a dependable source of air, yet 
occupy minimum area. And, being well balanced, 
they require less foundation than was possible with 
older type machines. 


If your plans call for compressed air on a long- 
term basis, find out about the extra advantages 
you'll get with Cooper-Bessemer. They range from 
100 to 5,000 horsepower; save space, housing in- 
stallation and piping costs . . . without sacrificing 
flexibility, ruggedness or accessibility. 


/ 
COOPER-BESSEMER 


GROVE CITY, PENNA, 


New York City © Seattle, Wash. © Chicago, Ill, © Houston, 

Dallas, Greggton, Pampa and Odessa, Texas * Washington, D. C. 

Shreveport, la. San Francisco, los Angeles, Calif, © St. Louis, 

Mo. Gloucester, Mass. © New Orleans, lo, Tulsa, 

Caracas, Venezveia COOPER-BESSEMER OF CANADA, LTD., 
Edmonton ond Calgary, Alberta, Conada, 


DIESELS @ GAS ENGINES @ GAS-DIESELS © ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 
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LIQUID PRO 


for systems requiring 
limited capacities 


Compact and simplified, the all-new 
Hills-McCanna mode! 4411 chemical metering 
pump brings a new standard in precision meter- 
ing. Features typical of larger Hills-McCanna 
models are retained—now for the first time, sav- 
ing features of smaller installations are offered. 


A single or double feed, positive displace- 
ment, plunger type pump, the model 4411 
provides continuous proportioning of chemicals 
for water conditioning, waste treatment, 
chemical additive feeding and similar applica- 
tions. Ease of capacity adjustment and sim- 
plicity of maintenance are provided for in the 
simple stroke adjustment and “capsulated”’ 
construction of the reagent end. 

For new cost savings in liquid proportioning, 
consider the model 4411 and all its economical 
features. Contact Hills-McCanna today! 


Off the shelf delivery . . . is yours with the 
model 4411. 


WRITE TODAY for full infor- 
mation on this remarkable new meter 


ing pump. Ask for Bulletin No. 601. 


2369 W. Nelson * Chicago 18, Illinois 
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OIF FERENTIAL LEVEL SIGNAL 


OUAL MOTAK 
OIFFERENTIAL 
PRESSURE 
CONTROLLER 


Schematic diagram shows how water level differential across 
screen is continuously measured by bubble tubes. Rotax Con- 
troller starts and stops screen and spray motors as required. 


OXBOR 


REG. U.S.PAT OFF. 
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Suction 


... let Foxboro Control keep 
traveling screens clean 
— automatically 


You can easily make certain that your suction well 
will never go dry due to a sudden pile-up of refuse 
on the traveling screen. Just put Foxboro Liquid 
Level Type Traveling Screen eontrol on guard, 


This completely adjustable Foxboro System 
automatically starts the screen motor and cleans- 
ing spray whenever accumulated refuse causes 
water level on opposite sides of the screen to differ 
more than a desired, pre-set amount. And, in addi- 
tion to purging the screen and restoring proper 
intake level, this versatile system can carry out 
any or all of the following ‘positive protection’ 
functions — depending on plant requirements: 1. 
Annunciate “high” differential water level at ad- 
justable set-points, 2, Prevent start of screen until 
sprays are on — to avoid carry-over, 3. Shut down 
screen motor and spray pump (a) when proper 
level is restored — or (b ) when screen has made 
one complete rotation. 4. Indicate or record differ- 
ential level in ranges from 0-5” water to 0-50” 
water. 5. Annunciate loss of purging air supply. 
6. Provide centralization of all screen house 
functions. 

Let this modern system protect your plant 
against costly shut-downs, It's easily installed, in- 
rit yee to operate, thoroughly dependable. For 
full details, contact your nearby Foxboro Field 
Engineer, or write Foxboro Company, 689 
Neponset Ave., Foxboro, Mass. 


INSTRUMENTATION 
FOR THE POWER INDUSTRY 
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JOY WN-114 heavy-duty, two-stage, double-acting 
compressor. Capacity 1186 to 1948 CFM, 125 psi. 


You get a free “Insurance Policy” 


with the JOY WN-114 Compressor 


Joy's replaceable cylinder liners and crosshead guides 
are your “Insurance Policy” against down-time and 
lost production. They eliminate reboring . .. a replace- 
ment liner can be installed quickly and easily by your 
regular maintenance personnel. The liner itself is 
made of a special iron alloy, honed to a surface smooth- 
ness of four micro-inches., 

’ Joy WN-114 compressors have full force-feed lubri- 
cation to all friction-bearing surfaces. The compact, 
semi-radial cylinder arrangement and exact crankshaft 
counterweighting give proper balance . . . eliminate 
vibration wear and tear. Joy “Dual Cushion” valves 


& 


Send for free bulletin 126-16. 


run quietly without valve shock .. . have extra large 
air passages to minimize air friction. 

These features are built into every Joy heavy-duty 
compressor, whether for continuous service at stand- 
ard plant pressures, high or low pressures, or vacuum 
pump applications. Be ‘insured’ against air power 
interruptions ... for more information write Joy 
Manufacturing Company, Oliver Building, Pittsburgh 22, 
Pennsylvania. In Canada, Joy Manufacturing Company, 
(Canada) Galt, Ontario, 


675-126 


Soy Engine, SPECIALISTS IN THE COMPRESSION AND 


for Av and Gos Compressors, Oxygen ond Mitrogen Generators, Yocuum Pumps end MOVEMENT OF AIR AND GASES SINCE 1885 
Boosters, Conveyors, Fons, Electrical Connectors, Hydraulic Fittings and Hose Assemblies. | 
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HOW STEEL 
IMPROVES THESE PRODUGTS: 


Screaming Cold. USS “T-1” Steel's amazing toughness and 
resistance to impact is serving “Operation Deeptreeze,” the 
U.S. Navy’s current expedition to Antarctica. Skis for rugged 
cargo sleds are made from \4-inch plate of USS “T-1" Steel 
In addition to exceptional ength (needed to keep down 
weight) and sub-zero toughness, good forming and welding 
characteristics were needed. Only USS “T-1" Steel met the 
requirements. The sleds were designed jointly by the U. 8S. 
Navy and Otaco, Limited, Orillia, Ontario, Canada. 


Sizzling Hot. By redesigning with USS 
“T-1" Steel, crane hooks for 250-ton lad'es 
at U. S. Steel's Edgar Thomson Works 
were reduced in thickness from 814 inches 
to 6 inches. The resulting weight saving of 
3 tons permits an increase in actual crane 
capacity. The ladles, too, were redesigned 
with USS “T-1" Steel. All told, the weight 
saved adds 20 net tons to the capacity of 
each new ladle 


How It Can Help You 


USS “T-1" Steel, with its high mini- 
mum yield strength of 90,000 psi and 
its minimum tensile strength of 105,000 
psi, can help you design or build 
lighter-weight equipment that will last 
longer. Its unusual toughness can help 
you design or build equipment capable 
of taking heavy impact and abuse at 
sub-zero temperatures. Its excellent 
weldability can help you cut the cost 
"" of fabricating highly stressed parts, 

- and to reduce repair and maintenance 
28 Million Pounds of wet. abrasive coal are Repair Reduces Downtime. ;,, this cont Pense. Its good creep rupture strength 


handled each day at this steam-electric generat. _ stripping operation, time costs more than can help you put more durability in 


re 


a 


ing station. And USS “T-1" Steel is being used any other item; and lost time, caused by equipment that operates at tempera- 
points severe | in coal and breakage wear of parts, tures as high as 900 degrees F. 
oppers, pulverizer feed pipes and exhaust was costing far too much. So the owner, 
and for liners of ash collectors. USS‘“*T-1" Putnam & Greene, Ine., Philipsburg, Some where your operation, versa- 
e Steel’s durability under impact and impact Pennsylvania, started using USS “T-1" tile USS “T-1" Steel can help you. 
b abrasion, its great tensile strength and its good Steel for repair work. As a result, size and Write, wire, or phone United States 
; weldability are often essential in rugged coal weight of parts have been reduced, while Steel, Room 5433, Pittsburgh 30, Pa 
handling equipment. USS ‘“T-1" Steel can add durability has been improved substan- 
ay service life and cut repair and maintenance tially. What's more, U “T.1" Steel's 
a costs in many types of heavy-duty equipment. good weldability speeds repair work 


UNITED STATES STEEL CORPORATION, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + TENNESSEE COAL & IROW DIVISION, FAIRFIELD, ALA, 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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JOY WN-114 heavy-duty, two-stage, double-acting 
compressor. Capacity 1186 to 1948CFM, 125 psi. 


You get a free “Insurance Policy” 
with the JOY WN-114 Compressor 


Joy's replaceable cylinder liners and crosshead guides 
are your “Insurance Policy” against down-time and 
lost production, They eliminate reboring ... a replace- 
ment liner can be installed quickly and easily by your 
regular maintenance personnel. The liner itself is 
made of a special iron alloy, honed to a surface smooth- 
ness of four micro-inches. 

' Joy WN-114 compressors have full force-feed lubri- 
cation to all friction-bearing surfaces. The compact, 
semi-radial cylinder arrangement and exact crankshaft 
counterweighting give proper balance . . . eliminate 
vibration wear and tear. Joy “Dual Cushion” valves 


& 


Send for free bulletin 126-16. 


Consult 0. Joy 


run quietly without valve shock . . . have extra large 
air passages to minimize air friction. 

These features are built into every Joy heavy-duty 
compressor, whether for continuous service at stend- 
ard plant pressures, high or low pressures, or vacuum 
pump applications. Be ‘insured’ against air power 
interruptions .. . for more information write Joy 
Manufacturing Company, Oliver Building, Pittsburgh 22, 
Pennsylvania. In Canada, Joy Manufacturing Company, 
(Canada) Galt, Ontario. 


wew-i 


® SPECIALISTS IN THE COMPRESSION AND 


For Air and Gos Compressors, Oxygen end Nitrogen Generotors, Yocum Pumps ond MOVEMENT OF AIR AND GASES SINCE 1685 
Boosters, Conveyors, Fons, Electrical Connectors, Hydraulic Fittings ond Hose Assemblies. | 
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HOW STEEL 
IMPROVES THESE PRODUCT 


Screaming Cold. USS “T-1" Steel's amazing toughness and 


resistance to impact is serving “Operation Deepfreeze,” the 
U.S. Navy’s current expedition to Antarctica. Skis for rugged 
cargo sleds are made from \4-inch plate of USS “T-1" Steel 
In addition to exceptional iensth (needed to keep down 
weight) and sub-zero toughness, good forming and welding 
cheracteristics were needed. Only USS “*T-1" Steel met the 
requirements, The sleds were designed jointly by the U. 8. 
Navy and Otaco, Limited, Orillia, Ontario, Canada. 


Sizzling Hot. By redesigning with USS 
“T-1" Steel, crane hooks for 250-ton lad'es 
at U. S. Steel's Edgar Thomson Works 
were reduced in thickness from &'4 inches 
to 6 inches. The resulting weight saving of 
3 tons permits an increase in actual crane 
capacity. The ladles, too, were redesigned 
with USS “T-1" Steel. All told, the weight 
saved adds 20 net tons to the capacity of 
each new ladle 


28 Million Pounds of wet, abrasive coal are 


handled each day at this steam-electric generat- 
ing station. And USS “T-1" Steel is being used 
at points of severe wear in coal chutes and 
hoppers, pulverizer feed pipes and exhaust 
pipes, and for liners of ash collectors. USS “’T-1" 
Steel's durability under impact and impact 
abrasion, its great tensile strength and its good 
weldability are often essential in rugged coal 
handling equipment. USS ‘““T-1" Steel can add 
service life and cut repair and maintenance 
costs in many types of heavy-duty equipment. 


Repair Reduces Downtime. this cont 


stripping operation, time costs more than 
any other item; and lost time, caused by 
breakage and wear of power shovel parts, 
was costing far too much. So the owner, 
Putnam & Greene, Inc., Philipsburg, 
Pennsylvania, started using USS “T-1" 
Steel for repair work. As a result, size and 
weight of parts have been reduced, while 
durability has been improved substan 
tially. What's more, USS “T-1" Steel's 
good weldability speeds repair work 


How It Can Help You 


USS “T-1" Steel, with its high mini- 
mum yield strength of 90,000 psi and 
its minimum tensile strength of 105,000 
psi, can help you design or build . 
lighter-weight equipment that will last 
longer. Its unusual toughness can help 
you design or build equipment capable 
of taking heavy impact and abuse at 
sub-zero temperatures. Its excellent 
weldability can help you cut the cost 
of fabricating highly stressed parts, 
and to reduce repair and maintenance 
expense. Its good creep rupture strength 
can help you put more durability in 
equipment that operates at tempera- 
tures as high as 900 degrees F. 
Somewhere in your operation, versa- 
tile USS “T-1" Steel can help you, 
Write, wire, or phone United States 
Steel, Room 5433, Pittsburgh 30, Pa. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST + UNITED STATES STEEL EXPORT COMPANY, WEW YORK 
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Ric-wiL offers the 
COMPLETE quality line of 


S prefabricated piping systems 


Ric-wiL factory prefabricated piping systems, timed to your schedule and shipped 
directly to the job site, can save you valuable time and money. Insulated units are 
available for steam, hot water, oil, other viscous fluids, process liquids and refrigera- 
tion lines... and remember... Ric-wiL is the quality system of exceptionally high 


mechanical strength and thermal efficiency. 


Type J 
(Jacketed) 


Low 
Temperature 


Units 


Quality Pip ing 
High Thermal Efficiency 


BARBERTON, 


% 
‘ 
Type UL 
| INSULATED PIPING SYSTEMS copy of the 
- — new Ric-wil av’ 
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look AT THE PUMPING PROBLEM 
two ways 


PEERLESS PUMP DESIGNS PROVIDE THE 
RIGHT TYPE FOR DOING THE JOB BETTER 


You pick the design; Peerless will supply the pump. From one 
of the broadest range of pump capacities, heads, horsepowers, 
you can choose a Peerless horizontal or a Peerless vertical pump 
for almost every liquid transfer job, involving either water or 
process liquids. 

In the picture at the top above, a concentrated solution of sul- 
phuric acid and aluminum sulfate is being pumped by Peerless 
vertical industrial service lige To find out all about them 
request Peerless Bulletin No. B-505, 

The Peerless horizontal type A pump shown just above, is 
one of three that supplies plant water for a textile mill. To find 
out all about them request Peerless Bulletin B-1300 and B-1350. 

Use the coupon below to find how these Peerless designs can 
meet all your pumping needs with economy, efficiency and 
dependability. 


PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporation 
301 West Avenue 26, Los Angeles 31, California 


Please send bulletins checked below: 
() PEERLESS INDUSTRIAL () PRERLESS TYPE A 
SERVICE PUMPS (8-505) HORIZONTAL PUMPS (8.1300) 


() AND TYPE AS (68-1350) 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories: Los Angeles 31, Calif., and Indianapolis 8, Ind. 


Offices: New York; Atlanta; Chicago: St. Lovis; Indionepolis, Ind.; 
Phoenix; Fresno; Los Angeles; Ploinview and Lubbock, 
Texos; Albuquerque, New Mexico. 


Distributors in Principal Cities. Consult your Telephone Directory. 
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What control would you specify for a flange-mounted 
synchronous motor air compressor drive? 


Here's why Eberhard chose 
the NEW E-M 


PAKTROL CONTROL 


The Eberhard Company of Cleveland, 
Ohio, a division of Eastern Malleable 
Iron Company, selected an E-M Flange- 
Mounted Unity Power Factor Synchron- 
ous Motor to drive an air compressor in 
their plant. The compressor is unloaded 
at start and operates at standard load and 
speed. 

Such characteristics meant that a sim- 
plified control could be used. A control 
having meters, field rheostat and a sepa- 
rate motor-generator set for field excita- 
tion was unnecessary. 

Careful comparison by Eberhard of the 
new simplified E-M Paktrol Control with 
other type controls resulted in it being 
chosen for the features given below. 


Paktrol efficiently controls this E-M 200 hp, 514 rpm, 1.0 PF, 440-volt 
Flange-Mounted Synchronous Motor at The Eberhard Company. 


Features and Advantages of NEW PAKTROL CONTROL 


1 Lower Cost — Wherever Paktrol can be used 3 Full Protection for Motor and Control — 


costs are saved two ways. Its built-in selenium 
rectifier lowers both initial and installation costs 
as compared to those of a separate synchronous 
motor control and motor-generator set, 


2 Simple Operation — Start-stop pushbutton 
magnetic full-voltage operation with “conscious” 
control by the E-M developed Polarized Field Fre- 
quency Relay system, 


Relays protect against overloads, overcurrents, 
abnormally low line voltage, single-phase opera- 
tion, or out-of-step operation, Fuses protect recti- 
fier and transtormer. 


4 Minimum Maintenance — Static rectifier 
for d-c field excitation eliminates maintenance of 
brushes, commutator, and bearings of conven- 
tional rotating exciter. 


Paktrol is available for use with unity power factor flange- 


mounted synchronous motors driving air compressors in 


3100—TPA—2184 


264 


ratings of approximately 75 thru 200 hp in applicable speeds 
of 720, 600, or 514 rpm. 

Let your nearest E-M sales engineer show you how to 
get the best performance from your air compressor flange- 
mounted synchronous motor drive. Write the factory for 
E-M Paktrol Control Bulletin No. 220. 


ELECTRIC MACHINERY MFG. COMPANY 


MINNEAPOLIS 13, MINNESOTA 


Specialists in making motors do EXACTLY WHAT YOU WANT THEM TO 


POWER + SEPTEMBER 1956 


a 
: i | 
2 
"4 
x 
a 


SPIN CONTROL CUTS OPERATING COST 
The combination of Westinghouse Inlet Spin Control 
and the simple squirrel cage constant speed motor is 
less costly to install and provides greater overall power 
savings than other types of mechanical draft control. 
SMOOTH, SIMPLE ACTION 

Inlet Spin Control has no gears—no backlash. Pro- 
vides instantaneous control of draft. Vanes move 
rapidly in the open range, yet fine adjustment is pos- 
sible in the near-closed position. Extremes of heat and 


WATCH 
WESTINGHOUSE! 


COVER PRESIDENTIAL CAMPAIGNS ON CBS TELEVISION AND RADIO 


cold do not affect its operation in any way. 


MOST EFFICIENT, MOST ECONOMICAL 

In any comparison of both forced and induced draft 
fans and their control devices, you will find Inlet Spin 
Control is both the most efficient and economical choice. 


MORE FACTS? 


Call your nearest Westinghouse-Sturtevant Sales Engi- 
neer ... he’s the “Man with the Facts”, . . or fill in the 
coupon below. 


Westinghouse Electric Corporation 

Sturtevant Division, Dept, 1J 

Hyde Park, Boston 26, Mass, 

Please send more facts on Inlet Spin Control. 

NAME AND TITLE 
COMPANY 


= 
‘ ‘WEST -STURTEVANT 
STURDY WESTINGHOUSE-S PUI 
INLET SPIN CONTROL SAVES 
: 
oc. 
FAN POWER WITH CONSTANT-SPEED MOTORS 
> stream but is readily accessible from the 
: 
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Completing the new concept 
in steam-traced pipe... 


NEW 
ALCOA FLANGE 


Makes joining UNITRACE sections 
as simple as 1, 2, 3 


ALcoa created UNITRACE®, a new concept in steam-traced pipe . . . steam and 
product passages extruded in a single unit of corrosion-resistant ALCOA® Aluminum. 
The new UNITRACE flange, cast in ALCoa Aluminum alloy A356-T6, adds simple, 
efficient joining to that concept. Both steam and product passages are cast as 
integral parts of the flange, thereby eliminating product “freezing” at the joints. 

With UNITRACE and the new UNITRACE flange, you can save up to 30% on labor 
while cutting material and insulation costs, Get the full story today! Write for 
new illustrated booklet, Alcoa Unitrace, Address: Aluminum Company of America, 
888-J Alcoa Building, Pittsburgh 19, Pennsylvania. 


With this new Alcoa flange, three simple steps create efficient UNITRACE joints: (1) Cut back 
trace lines 1%” from the ends of sections to be joined, (2) Slip flanges into place and weld 
their front faces and necks to the sections with 4043 weld wire, and (3) Bolt flanges together. 

Two separate gaskets seal product and steam passages between mating flanges. Bolt 
holes mate with standard 150-pound, 2-inch ASA pipe flanges and fittings for easy joining 
to other piping and equipment. 


ALCOA g THE ALCOA HOUR 


2 TELEVISION'S FINEST LIVE DRAMA 


ALUAAINU AA ALTERNATE SUNDAY EVENINGS 


ALUMINUM COMPANY OF AMERICA 
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_ tion of the continuous, inch-by-inch © 
ionization test shows the recording “-""" 


Ionization Recorder—This sec- 


of a defect in the insulation. 


FOOTAGE INDICATOR 


New Testing Procedure developed by Okonite 


This void was detected by the 
“Gooding Test Train” ionization 
test. It was not detected by any of 
the industry’s standard test pro- 
cedures. 


“Gooding Test Train” detects flaws in insulated power cable 
(2kv and over) heretofore unrevealed by standard tests 


The “Gooding Test Train’ has significant value to 
cable users. This new system of non-destructive testing, 
developed and used only by Okonite, reveals imper- 
fections which are frequently not detected by ordinary 
testing procedures. Some of them even slip by Okonite’s 
super-voltage a-c and d-c tests (highest used in the 
industry) and ‘full reel” corona tests. 


The “Gooding Test Train’’ consists of a series of three 
test sets. The entire length of cable passes consecu- 
tively through each set as follows: 


100’ 
SCHEMATIC DRAWING OF GOODING TEST TRAIN 


1, Uniformity Test—A uniformity gauge continuously checks 
insulation thickness—locating any thin spots which might cause 
premature failure. 


For detailed information about Okonite’s G.T.T. write for new 


2. lonization Test—This is the most important unit of the 
"Gooding Test Train”. It can measure the corona level at any 
spot along the cable. Procedure is to test the cable inch-by-inch 
at a predetermined voltage which is sufficient to assure the 
user that the corona level is at least 1'A times the rated 
voltage. Voids and imperfections as small as a grain of sand 
have thus been identified and removed. 


3. X-Ray Test—X-ray inspection of the cable is performed 
by a 250,000 volt X-ray machine. This determines the nature 
and extent of any of the flaws indicated above. 


By such intensive testing, it is possible to eliminate 
previously unidentified imperfections that might other- 
wise lead to premature failure. Studies of such defects 
also help to identify the cause and permit preventive 
measures. The ‘Gooding Test Train” is now being 
used to test all Okonite’s rubber-insulated cables rated 
at more than 2000 volts. It is a long step towards 
securing the ‘“‘perfect cable’ and, as such, of tremen- 
dous benefit to cable users. 


Bulletin PW-1100A, to The Okonite Company, Passaic, N. J. 


A 
: 
‘ 
3804 
where there's electrical power 
| 


begen in 1948 to build air-cooled DEUTZ diesel engines in lorge series. 7 yeors 
after, in 1955, the oldest engine manvlocturers in the world had built and sold 
150.000 oir cooled OLUTZ diese! engines totalling 7.5 Million These equip 
ment engines ore vied all over the world lor every kind of application. OEUTZ builds 
cooled | to cylinder diesel engines with on output range trom 5 to 250 6.4 
lor road vehichs, rail vehicles woter cratt, working modchines in oll fields of 
spplication, generator sets for stotionary ond mobile electric and power plonts 


KLOCKNER-HUMBOLDT-DEUTZ AG. KOLN 


Address inquiries from U.S.A., Alaska, Hawaii and 
Puerto Rice to: 
DIESEL ENERGY CORPORATION 
82 Beaver Street, New York 5, N. Y. 


Users of packing know the talent of Teflon* in 
equipment handling corrosive chemicals or solvents 
at temperatures to 500 F... . Manufacturers of Teflon 
impregnated asbestos packings know it too—but they 
also know they have a tiger by the tail when it comes 
to combining asbestos and Teflon successfully. Until 
now the addition of fillers has been the way to get 
softness and resiliency, but fillers reduce chemical 
resistance. 


PALMETTO TEFLON PACKING has no filler— 
no additives! A new and exclusive Palmetto process 
eliminates the need for foreign substances. Only pure 
Teflon and pure asbestos are used. The unique Pal- 
metto process makes Teflon behave to give you a soft, 
resilient packing that seals with less gland pressure. 
For the most from Teflon in a packing specify Pal- 
metto 1335 for acids, Palmetto 1350 for solvents and 
alkalis. 


Palmetto Packings are known the world over for 
high quality and excellent service. No matter what 
the application, there is a Palmetto Packing that can 
serve you better. Contact us—or your nearest dis- 
tributor listed on our insert at the head of the Packing 
section in Thomas Register. 

*DuPont's 


GREENE, TWEED & CO. 


NORTH WALES PENNSYLVANIA. 


‘ 

| DEWTZ 

pow 
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OPERATING RANGES 
STANDARD] 
MAX. BHP 100 | 150 
MAX. STEAMTEMP| 525°F |750°F 
MAX. PRESSURE] 2755lbs. 600 Ibs. 


BACK PRES- 
SURES to 


SPEEDS to 


50 Ibs. | 50 Ibs. 


4000 


Turbine shown at 
left is of wrought 
steel construction, 


Built in 


WING STEAM TURBINES have been manufactured The all-stecl voters of Wing turbines ave 


. re designed for safety under all conditions. 
by L. J. Wing Mfg. Co. for nearly half-a-century. the 


During that time these sturdy, dependable prime periphery and capped by a steel shroud, 
also welded. 


movers have been giving excellent service in thou- 


sands of industrial and marine installations under the * 
most exacting conditions of operation. They are W 
ideal for operating compressors, generators, fans, | al 
mixers and many other types of equipment. Reliabil- AUXILIARY 
ity is inherent. Use the coupon to get further details. TURBINES 
L.J. Wing Mfp.Co. 5O Vreeland Mills Rd., Linden, J. 
Factories: Linden, N.J. and Montreal, Canada 50 Vreeland Mills Rd., Linden, N. J. 


Mail Please send copy of Auxiliary Turbine bulletin T-44 


| the Name 


coupon Firm 


= 
REVOLVING WING FRESH AIR WING WING for | Address 
HEATERS SUPPLY HEATERS ORAFT INDUCERS BLOWERS bulletin LONE. 
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Roll tubes 
the WILSON Way 


Rolling tubes in high pressure boilers, superheaters, 
economizers, marine steam generators and other heat 
exchange equipment is simple and safe with Wilson 
Tube Expanders. 


Wilson Tube Expanders offer smooth, 
efficient rolling action, which insures firm 
seating of the tube, provides perfectly 
rolled joints, reduces time-wasting 
re-rolling and re-inspection, For example, 
Wilson Model 38 Tube Expander, shown 
here, is a popular tool which rolls and 
flares in a single operation, It is available 
for tubes from 1” OD to 414” OD with 
various roll lengths for tube sheets '/,” 
and up in thickness. 


FREE Wilson Catalogs 


Write for new Wilson Tube 
Cleaner Catalog 77 and compre- 
hensive Tube Expander Catalog, » 


Representatives in all principal cities 


Thomas C. Wilson, Inc., 21-11 44th Ave., Long Island City 1, N.Y. 


Cable address: “Tubeclean” New York 


our exhibit at the 22nd National — 
ett of Power & Mechanical Engineering 
Coliseum, New York, November 26-30, 1956 _ 


Write for.... 


Power's 


Reprint Folder 


..-which gives 
SUMMARIES 


and 


PRICES 


Power's 


information-packed 


SPECIAL 
REPORTS 


“the most useful condensed 
handbooks in the field.” 


are 
5 
: | 
q 270 POWER + SEPTEMBER 1956 


74 TONS of GILSULATE were poured around 1500-foot steam line, 


ONLY 5 MEN (unskilled) were needed to do the job: 


two in the trench and 3 above 


Western Carolina College Chooses 
GILSULATE for New Steam Installation 


On its modern campus at Cullowhee, 
N. C., Western Carolina College re- 
cently poured 66 tons of type B and 
8 cons of type A GILSULATE on a 
1500-foot steam line installation. This 
brought to more than 1200 tons the 
volume of GILSULATE used by 
North Carolina institutions, schools 
and colleges during 1955—enough to 
fill 40 railroad cars, or a ditch one yard 
wide by one yard deep and 10 city 
blocks long! 


The installation consists of a 6” 
steam and a 2” condensate piping sys- 
tem. During pouring, only 2 men were 
required in the trench and 3 men 
above to open the bags and pour. 


No other insulation for hot under- 
ground pipes can match this low-cost 
performance—just as no other insula- 
tion can match GILSULATE for 
permanent protection of piping sys- 
tems. No wonder more and more en- 


underground piping work! 


Whatever the type of job you have 
in mind—airport, school, utility, insti- 
tution, factory, railroad—it will pay 
you to investigate the unusual features 
of this easily-installed, dependable, 
low-cost system. Use the coupon below 
or see your local GILSULATE dealer. 


FACTS ABOUT GILSULATE 
1, EASY TO USE—just pour and tamp 
...pipe heat does the rest. 


2.FORMS 3 ZONES of protection 
against heat loss and all hazards com- 
monly encountered by hot buried 
pipes. 

3.NEEDS NO HOUSING OR ME. 
CHANICAL SHEATHS: no mixing, 
special handling or equipment. 

4.ONLY NEEDS NORMAL PIPE 
SPACING: for multiple pipe or 
cramped conditions. 


5. THREE TYPES AVAILABLE: 


Type A for 220°-300° F. temp. range 
Type B for 300°-385° F. temp. range 
Type C for 385°-520° F. temp. range 


UNGRADED DITCH. Concrete pads were located at 10. 
foot intervals and 4” transite pipe supports placed on 
top of them. 


gineers, architects and contractors are 


specifying GILSULATE for their hot 


1145 fast Jersey 
American Gilsonite Co. 4, J. 
134-— West Broadwoy or The Building 


THE TRIPLE-ZONE INSULATION SYSTEM FOR LIFE- ‘seams 
Salt Lake City |, 43597 Lee Rood, Cleveland, 


TIME PROTECTION OF HOT UNDERGROUND PIPES 


J AIMERICAN GILSONITE COMPANY, SALT LAKE CITY 1, UTAH 
Affiliate of Barber Oli Corp. & Stondord Ol! Co. of California 


Send me more information on GILSULATE 


- 

an 
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| Announcing 
Turbu-Flo’ 
FINNED SURFACE. 


Increase turbulence of air flowing over a surface and more 
heat is transferred from the surface. Develop a patterned sur- 
face to build turbulence to a maximum within the allowable 
pressure drop limits—and you have the principle of Halstead 
& Mitchell’s latest contribution—exclusive “TURBU-FLO” 
finned surface! 

“TURBU-FLO” assures you of extra-safe capacity ratings, 
for the added heat transfer it provides means an unusual 
margin of added capacity. 

“TURBU-FLO” finned surface is immediately available to 
meet your every need. Describe your needs—and ask for 
Bulletin DE-200. 


Halstead & Mitchell, Bessemer Building, Pittsburgh 22, Pa. 


REMOTE AIR-COOLED CONDENSERS 
BLAST HEATING & COOLING COILS 
SPECIAL FINWED EVAPORATORS & CONDENSERS 
FOR AIR CONDITIONING 
SPECIAL FINNED COILS FOR REFRIGERATION FIXTURES 


HANDLING BULK MATERIALS 7 


take it up a Flo-Tube, Za | 
the spiral conveyor of depend- J, ft pave? | 
able service. Used on incline m ACCESS 

or horizontally. vou 

EXPOSED END IN Mechanically handles 
BIN OR PILE : materials from grain size 
lump . . sand, rice, seed, 
pellets, flakes, steel chips, wood 
waste, coal, etc. 


STEEL TUBE OR CAST IRON TROUGH pe The Great 


OR LIQUIDS ? 


SIMPLEX “Qe puPLEX 
STEAM or POWER 
models for any need 


TYPICAL MATERIALS PUMPED, 
ACIDS, ALCOHOLS, BEER & POTATO MASH, DYES, GLUE, OlL (ony ony kind), 
ASPHALT, BRINE, MILK, MOLASSES. SOAP, SEWAGE, WATER, T. 


MADE and GUARANTEED BY THE 


in Automatic Coal FIRING, 
ANDLING and CONTROL Equipment 
and CANTON INCINERATORS 


74) ANDREW PL, CANTON, OHIO 
PHONE Glendele 39133 


“EQUALIZER” 


In the old west, a Colt revolver 
was known as the “great equal- 
izer.” Today, it is your vote. 
When you step into the voting 
booth, you enter the one place in 
the world where all men are 
truly equal. Your secret vote car- 
ries the same weight and counts 
exactly as much as that of the 
mightiest person in the U.S.A. 


See you at the polls! 


Published as a public service in co- 
operation with The Advertising Council 
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Write your own specifications: 


VomATILITY 
SIZE 


ASH ... the modern, efficient mines 
MoIlSTURE. on the CaO can produce 


SULPHUR 


just what you want. 


Guapan 


Chesapeake and Ohio Railway 


WORLD’S LARGEST CARRIER OF BITUMINOUS COAL 


a 
aa 
; * 
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HILL PUMP VALVES 


valve rotates 
of the exelusive HILL de- 
sign, EMciont. durable, 
economical, 
Write for Bulletin 


HILL PUMP VALVE Co. 
2728 Elston Ave., Chicage 47, lil. 


WHERE 


Featuring additional products specialties and services for power plants 


STEEL PIPE & TUBING 


@ CHROME MOLY 
@ CARBON STEEL 
Widest Range of izes & 


@ CARBON MOLY 


@ STAINLESS 
Specs in the 


WHITE. FOR STOCK LINT 


MIDCONTINENT TUBE SERVICE, INC. 
2308 Oakton Evanston, tii. DA 


co. 
LIVINGSTON, WN. 3. 


CONSULTING 
CONSTRUCTION 


DESIGN 
PLANS 


EXAMINATIONS 
SURVEY @ REPORTS 


PROFESSIONAL SERVICES 


PATENTS 
TRADE MARKS 


BLACK & VEATCH 


Consulting Engineers 


Klectricity. Water Mewage Industry 
Keperts, Design, Supervision of Construction 
Investigations, Valuation and Mates 
1706 Wroadway 


Kaneus City 12, Missouri 


THE LUMMUS COMPANY 


Engineers and Constructors 


985 Madison Ave., New York, N. Y. 


Chicago 
Paris The Hague 


Houston 


London 
. Montreal 


Caracas . Bombay 


SEELYE STEVENSON VALUE & 
KNECHT 


Consulting Engineers 


Mechanical— Flectrical-—C 
Surveys Reports Design 
101 Park Avenue New York 17. N. ¥ 


BURNS & McDONNELL 


Engineers—Architects—Consultants 


Kaneas City, Mo, 
P. O, Box 7088 


Phone 
DElmar 43-4976 


LUTZ AND MAY 


COMPANY 


Consulting Engineers 


Steam, Gas & Diesel Power Mtation 


Pumping Plants— 


rtiric 


Keports--Design— Appraisals 
City 6, Mo 


1000 HKaltimore 


J. E. SIRRINE COMPANY 


Engineers 
Power Plant Consultations 
Design Reports 
Water Steam Utilization Plants 


Greenville South Carolina 


GILBERT ASSOCIATES, INC. 


Eugineers and Consultants 
Design and Construction Supervision 
Mechanical « Electrical Structural 

Banitary « Chemical Laboratury 
Husiness and Keonomice Hesearch 


New York Reading, Pa 


Washington 


PIONEER SERVICE 


& ENGINEERING CO. 
Consulting and Design Engineers 
Purchasing 


Specialists 
Financing, Accounting & 
231 So. La Balle St. 


in 
Other Operations 
Chicago 4 


STANLEY ENGINERING 
COMPANY 


Consulting Engineers 


327 8. La Balle Street 
Chicago 4, Milinots 


Hershey Building 
Muscatine, lowa 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Eugineers 
Investigations Reports Design 
Vrocurement Vield Kngineering 
lhomestic and Foreign 
71 New Montgomery Mt., Ran Prancisco 5, Calif 


FRANK C. REYNOLDS 


Registered Consulting Engineer 


Surveys, Reports, design 
supervision of air condit 
ventilating, of] and gas 
trol systems 


196 Liberty 


and construction 
toning, heating, 
burners & con 


New York 6, NY. 


SWANSON, WRIGHT & CO. 
ENGINEERS LTD. 


Consulting Engineers 
Industrial and Process 
Forest Products Industries 
Power Plants 
Keports, Specifications, Designs, Supervision 
2210 West 12th Ave., Vancouver 9, B.C. CBdar 1154 


THE KULJIAN CORPORATION 


Bugineers Constructors - Consultants 


POWRR PLANT SP RCTALISTS 
(Bteam, Hydro, Diesel) 
Utility « Tndustrial Chemical 


1200 N. Broad Pa 


SANDERSON & 


PORTER 


Construction 


REVORTS 
New York 


SURVEYS 
New York 


WATER SERVICE LABORATORIES, 
INC. 


Specialists in Water Treatment 
for Corrosion Prevention 
Main Office 


423 W. 126 &t. New York 27, N. ¥ 


PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical « Mectwnical Mtrvetural 
Civil Thermedynamte « Architectural 


First National Bank Building 
Pittsburgh Pennsylvanta 


SARGENT & LUNDY 


Engineers 


140 South Dearborn St. 


Chieago, Ulinois 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-Construction-Reports-Appraisals 


80 Broad Street, New York 4 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section Include all employment management, technical, selling, office, skilled. manual, ete. 


Positions Vacant 
Positions Wanted ng Opportunities W 
Part Time Work Selling Opportunities Ofered 
DISPLAYED 
The advertising rate is $26.00 inch for all advertising ' ui int edvence payment 
advert measu vertically on @ column—3 Di at of 
of 10% if if full payment is made in advance for 4 com 
Not subject to Agency Commission. 


Send NEW ADS or Inquiries to Classified Ady .Div. of POWER, P. O. Box 12, New York 36, N. Y. for September issue closing August 10th 


Bubject Agency 


APPLICATION ENGINEERS ATOMIC 


28-45, mechanical graduate or equivalent ex- 
perience in combustion, design, operation, 


sales of development of heating of power 

plant, burners, or coothandling equip- OPERATING 
ment. ill manage engineering service and 
promotion in one of these territories: Indiana, ENGINEER 
iMinois, W. Pa., of all of New England. Un- 

usual oppor tunity in a new department. Starting 


salary: $7,000 to $10,000 depending on experi- . 
ence. Compeny will pey moving To supervise operation of Nuclear 


complete resume of qualifications and AK. power plant and assist in training serv- 


ice personnel 
Classified Advertising Division ™ , 


P-2726, POWER Power plant experience and some 
P.O. Box 12 New York 36, N. Y. knowledge of pumps, turbines, genera- 
tors and switch gear, and condensers 


REPLIES (Box N No.): Address to office ou 
c/o this publicat on, Classified Adv. Div. r Chemical, Civil, Electrical or Me- 
-W YORK: P.O, Box 12 (36) 
CHICAGO: $20 N. Mi, x Ave. (11) chanical Engineering degree desired, 


> If interested please send detailed 
~ POSITIONS VACANT | resume and salary requirements to: 


SR. ELECTRICAL ENGINEER 
Foreign Employment 


For responsible staff position which involves 
planning ond staff engineering of new elec. 
trical power generation plants utilizing steam 
or gas combustion turbines and related facil- 
ities for major oi! installation in Saudi Arabia. 


Must be a graduate electrical engineer with 
proven supervisory ability with minimum ten 
years’ experience in planning, design and study 
of utilities systems, power generation, trans- 
mission, distribution and related work. Min- 
imum salery $1000 thly plus all es 
and generous benefits. 


Write outlining personal history and work ex- 
perience. Please include telephone number. 


Recruiting Supervisor, Box 181 


ARABIAN AMERICAN 
COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 


System Dispatcher exeoliont portunity for man 
with experience on high wale xge transmission G. Y. TAYLOR, Manager 


network. Location in Midwest. Reply P-2431 
Power, giving qualifications and expected sal. Employee Services Dept. 


ary. 

Maintenance Supervisor 30-65. Large mid- 
west hospital. Supervise al aspects of building Schenectady, New York 
maintenance and assist in the planning of new 
construction, Write giving complete personal 


bac pe and salary requirements. P-2614, All replies kept confidential 


SELLING OPPORTUNITY ‘OFFERED 


Manufacturer of surface condensers, feedwater 
heaters, ofl heaters & coolers and pressure vees- DESIGNERS PROJECT ENGINEERS 
sels, located in New Jersey, requires additional 

sales representatives. Contacts in Power and S G 
Industria! Phe ants desirable RW 1953, Power. PROCES PIPIN Large engineering and construction firm 


is POSITIONS WANTED we PRESSURE VESSELS has permanent staff positions open for 


graduate mechanical engineers with 3 
Chief Engineer, age 35, technical education, 11 An established firm engaged in designing and years minimum experience as Project Engi- 


years experience in al! phases of o at a ‘ , : 
maintenanc — of steam sledtia ouwar gn building complete plants and equipment for neer in design of steam electric power 
Plant or Utility ‘Engineer: B.S. Industrial Chem. experience and ability. nt 

1941, Scored Professional Engineer. Experi- with ASME code experience. We are particu- conditions 

enced in plant and project engineering; also larly interested in men who would enjoy broad- oh P 

construction. Thoroughly familiar with piping, range assignments and important personal re- Please give full details—including per- 
combustion, waters treatment, economic studies, sas P i j n - 
heat balances, selection and pehnaiion al ‘plant sponsibility with distinct opportunities for sonal dato, education, experience and sal 
pn asntnsed PW 2561, Power. individual recognition. These are good jobs ary desired in your reply. 

- for the right men with sound company bene- 
SELLING OPPORTUNITIES WANTED _ fits ond modern air-conditioned offices in Write or call collect, to: 


Manufacturers’ Representative covering “power 

and industrial firms in Eastern Pennsylvania, THE KULJIAN CORPORATION 

Southern New Jersey and Delaware desires ad- VULCAN-CINCINNATI, Inc. 

ditional lines, RA-2621, Power 120 Sycamore $t., Cincinnati 2, Ohio 1200 WN. Broad $., Philo. 21, Pa. 


Established sales representative (three men), DUnber 1-1400 S$Tevenson 2-9000 
metropolitan New York City area desires addi. 
tional line, preferably for industrial and, or, 
utility boilers. RA-2590, Power 


MECHANICAL ENGINEERS MAINTENANCE SUPERVISOR 
ADDITIONAL With 3 w 16 years experience in central tation Age 0-45. Large midwest hospital. Supervise ali 
‘ermanent position with fine op sepects of building matntenance end assign tn the 
advancement. Comprehensive fringe planning of new construction. Write giving com- 
EMPLOYMENT ADVERTISING Write stating education, esperience and plete personal background and salary requirements 
derired 


pag 277 DUKE POWER COMPANY P2986 POWER 
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EMPLOYMENT OPPORTUNITIES 


engineers 


Leeds & Northrup Co. 


Has Attractive Offers Available For— 
ELECTRICAL ENGINEERS 


. with 8.5. degrae and at least 5 years’ experience in Electrical 


power Controls and Operations, 


MECHANICAL ENGINEERS 


. with 8.5. degree and at least 5 years’ experience in Steam Power 


Plant Controls and Operation. 


For over 50 years, Leeds & Northrup Company has been the world’s 
foremost manufacturer of power plant controls. 

if you would like to werk in our Application Engineering Department 
with responsibility for engineering proven components into control sys- 
tems for solving new problems in the power field, then communicate 


with us soon. 


These positions will require 25% of your time spent on field tests and 
problems analysis in the power industry. The remaining time will be 
spent in Philadelphia, These are permanent positions. 


THE SALARY 1S OPEN AND THERE 
ADVANCEMENT 


1S OPPORTUNITY FOR 
Write For Details To— 


Technical Employment Division 


LEEDS & NORTHRUP COMPANY 


4901 Stenton Avenue 


Philadelphia 44, Pa. 


Electrical 
Engineers 
Designers 


Offers you immediate long range engi- 
neering opportunity in 


San Francisco 


or 
Los Angeles, Calif. 


Engineers, designers and draftsmen re- 
quired with the following experience: 


Electrical Sub-Station 
Hydro-Electric Power Plants 
Steam Electric Generating Station 


Liberal relocation allowances for you and 
your family, 


Send Resume to Don Palmer 
Industrial Relations Division 


BECHTEL 
CORPORATION 


220 BUSH STREET 
SAN FRANCISCO 4, CALIF. 


for personal interview phone 

Poul Keating, Murray Hill 7-7100, N. City 
Joe Braddick, Fairfax 3.2401, Houston, Texas 
Bill Milligan, Tucker 1549, Los Angeles, Calif 


ELECTRIC UTILITY 
PERSONNEL 


© CHIEF POWER SYSTEM ENGINEER 


© CHIEF TRANSMISSION & 
DISTRIBUTION ENGINEER 


© POWER PLANT SHIFT SUPERVISORS 


@ CONTROL ROOM OPERATORS 


.. for a Utility in Central America, consisting 
of a new high pressure 30,000 KW Steam Power 
Plant, on existing 10,000 KW Diesel Power 
Plant, 170 miles Transmission Lines, and Dis- 
tribution Systems in one large city and 15 out- 
lying towns. Minimum 5 years’ experience, 
Good working conditions with initial contract 
for 2 years-——with option for renewal. Work- 
ing knowledge of Spanish desirable, but not 
necessary, All applications will be acknowl- 
edged. In reply, state age, experience, educa- 
jon, salary expected, and availability date. 


P-2291, POWER 
Class Adv. Div. P.O. Box 12, NY 36, NY 


MECHANICAL DRAFTSMAN 


Experienced in power plant piping. Wonderful op- 
portunity Comprehensive fringe benefita, Write 
stating education, experience and salary desired. 
DUKE POWER COMPANY 
Employment Office 
Box 2176 Charlotte, N. C. 


MACHINE SUPE 
Industrial firm in N looking for « 
Mechanical or Electrical for a Tespon- 
sible and ehallenging position. Excellent opportun- 
ity for the man whe o ee Company paid pen- 
sion and insurance benefits 
Write stating age, marital status, desired salary 
and complete resume to 

P2533 POWER 
Class. Adv. Div., P.0. Bex 12, N.Y. 


MECHANICAL ENGINEER 


Exceptional chonce for rapid advancement for 
@ man not over 45 years old with experience 
in design of steam turbines or similar centri- 
fugal mochiney | in design department of weli 

tablished, ily known, central New 
England monulecturing company. Pension plan 
and other benefits, Write giving experience, 
qualifications, references and personal data. 
Address 


P-2192, POWER 
Classified Advertising Division 
P.O, Box 12, New York 36, N. Y. 


TURBINE DESIGNER 


Graduate 9 or equivalent. 
Minimum 5 years experience all phases of high 
pressure, high speed auxiliary Steam Turbine 


Design. 
ALSO 
JUNIOR TURBINE DESIGNERS 


Please send resume of experience, personal his- 
tory and salary desired. All replies confidential. 
Write to: 


THE WHITON MACHINE CO. 
NEW LONDON, CONN. 


Mock 


YOUR 
ORGANIZATION 


Is it complete? 


Are you 
expanding it? 
Making 
Replacements? 


Naturally, you are anx- 
ious to secure the most 
suitable man or men avail- 
able. You want men with 
the special training that 
will make them an asset 
to your organization. You 
can contact such men 
through an advertisement 
in this Employment Op- 
portunities Section of 


POWER 


POWER 
Classified 
Advertising Division 
330 W. 42nd STREET 
NEW YORK 36, N. Y. 


(Additional Employment Opportunity Advertising Continued on 
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te page) 


MECHANICAL 
PLANT BETTERMENT 
ENGINEERS 


M. E. GRAD. PREFERRED 
5-15 YRS. EXPERIENCE 


Operation and betterment of steam elec- 
tric plants—Diesel experience helpful. 
Permanent position. 

Required by Operating Division of long es- 
tablished service and supervisory organization 
for large group of Electric Utilities located 
eleven Latin American countries. Some travel. 
Location New York. Usual employe benefits. 
Reply giving age, education, experience, per- 

sonal particulors and salary expected, 


AMERICAN & FOREIGN POWER 
COMPANY INC. AND SUBSIDIARIES 


2 Rector Street, New York 6, New York 
Personnel Dept. — Di 4-4400 — 14th Floor 


SEARCHLIGHT SECTION 


USINESS 


UNDISPLAYED 


payment count 5 average as a tine 
Box Numbers count as one line 
Discount of 10% 


vance for 4 consecutive insertions 


(Not Available for Equipment Advertising) 


$1.65 « line, minimum 4% lines. To figure advance 


if full payment is made in ad 


Send new ads or inquiries to Classified Ady Div. of POWER, FP. Bex 12, New Y 


DISPLAYED 


The advertising rate ts $17.90 per inch for all ad- 
verticing appearing on other than « contract beasts 
Covtract rates quoted on request 

An advertising jiaeh is measured vertically on 
one column, 3 columns, inches to page 


TO THE FATHERS OF SONS 
NOW IN THE SERVICE 


IF your boy is a recent college gradu- 
ate soon to finish his Military Service, 
have him write to obtain details about an 
interesting career doing Sales Promo- 
tional Work with one of the largest and 
oldest metal producing companies. 


P-2542, POWER 
Class Adv, Div. P.O. Box 12, 
New York 36, New York 


GET 2nd ENGINEER 
PAPERS IN 1 YEAR 


(Yes, get better stationary engineers License!) 


No correspondence school bother, Na- 
tionally-known Chief Stationary Engineer 
Frederick C. Walker's 100-Question, 100- 
Answer Bulletins give you the straight 
dope quick. Send 3 to Walker & Collins, 
524 Ashland Ave., Buffalo 22, N. Y. for 
first set today. Keep working. Save year. 


Prepare for 


REFRIGERATION LICENSE 


More than 300 Itipt 
1”, Gend $3 to: 


W. 0. TURNER 
44 West 63rd St., New York 23, New York 


LEFAX 


TECHNICAL DATA BOOK 


POCKET SIZE « LOOSE LEAF 


ous 144° bond peper 
140 pages of technical 
ont, engineer, technical we { 
Math 


evision arm 


Relays & Meters 
of FREP catalogs (2000 listings) Send 61.95 


LEFAX PUBLISHERS, Dept. PO-5, Phila. 7, Pa. 


ENGINEERING SUPERVISOR 


Excellent opportunity for man with broad 
design and development experience in the 
manufacture of high pressure steam power 
plant auxiliaries, Must have good back- 
ground in theoretical and practical ther- 
modynamics and metallurgy 

Complete responsibility for Engineering 
function under direction of Manufacturing 
Vice President. 

We are a well established, progressive, 
medium size, manufacturer with excellent 
growth potential, located in suburban Phil- 
adelphia. 

All applications will be treated confiden- 
tially. Please send complete resume includ- 
ing salary requirements to: 


P-2486, POWER 
Class. Adv. Div. P.O. Box 12, N.Y. 3, N.Y. 


WANTED 
Steam Engine Generator Sets + Turbines + Con 
densers + Generators + Boilers of Complete 
Power plants. 
PAUL OBERMAN 
1910 Delmar St. Louis, Mo. 


R U safe? 
STEAM ERRORS 


by a veteran examiner for licenses 
the most practical work in this fleld 

Many say—"There’s more in that little book 
than in all my others.’ This one makes 
sense, Ordered in lots, at discounts, by 
utilities, boiler, chemical, paper, sugar 
mfre., school distrieta and like groups to 
train operators and supervisors. 


You'll enjoy it. 4th Ed. Send $2.00 to 


The STEPLER Co. 25! Are. 


WANTED 


Secmd hand water tube boller generating capacity 
11,000 to 20,000 Ibe. of steam per hour continu 
ously. Please furnish detailed technical description, 
name of manufacturer and year built 


POWER 
Class Adv. Div. P.O. Box 12, W.Y. 06, 


ANI ENGIN 
For interesting positions with a paper converting 
firm in N. E. U, &. Excellent opportunities for 
men wishing to associate and grow with « pro 
gressive organization. Positions immediately avail- 
able for work in Design & Improvement of l’ro 
duction Machinery, Good retirement and insurance 
henefits 
Write stating age, marital status, desired salary 
and complete 

OWER 


Class. Adv. Div. 12, 36, N.Y. 


WANTED 


B&W boilers sectional header type. Also fire 
tube boilers. Write to: 
A. ROBERT GIBERT 
P.O. Box 2702 
Mexico City, 0.F. MEXICO 


ROTARY CONVERTERS 


2—1500 KW—G.E. Synchronous (Steel 
Frame), type HCC, form P, Serials 
5227022 and 24, volts DC 600; AC end 
3/60/440/720 RPM. With: 2-sets of 
KVA—G.E. transformers, type 
ABJ, form F, 1 ph., 60 cy., 13800/445 
volts, Air Press. 1 oz. 

Complete on original foundation. 
Priced low, before removal. 


JARRAP CORPORATION 


2416 Richmond %., Phila. 25, Pa. 
GA. 6-6227 & 6-2680 


SALES ENGINEER 
WANTED 


Well esteblished pump manufacturer wants 
soles engineer familiar with paper and pulp 
industry to promote sale of pumping equip- 
ment in southeastern states State education, 
experience and storting salary expected. Per- 
monent position, unlimited opportunities. Our 
men know of this advertisement. 


SW-2738, POWER 
Classified Advertising Division 
P.O. BOX 12, New York 36, WN. Y. 


MOTORS GENERATORS 
TRANSFORMERS — DIESELS 


WORLD’S LARGEST INVENTORY 
CASH FOR YOUR SURPLUS 


ELECTRIC EQUIPMENT CO. 
63 Curlew Rochester, N. Y. 


AIR COMPRESSOR 
Ingersoll Rand—Steam driven-—-2600 CFA per 
minute. Model 219430 & 10 & 
Serial No. 
PURCHASING DEPT. 
PORTER-CABLE MACHINE CO. 
SYRACUSE 6, NEW YORK 


Turbogenerators & boilers 
Diesel generator units 
Mercury arc rectifiers 
Sub station equipment 
OHIO POWER co. 
13661 Euclid Ave. eland 12, Ohio 


NEW 8” ANGLE VALVES 


Steel, 1 o just acquired from 
Governm surplus, 


The Boston Metals Co. 
313 E. BALTIMORE STREET 
Baltimore 2, Md.—tLexington 9-1900 
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ies EQUIPMENT - USED or RESALE 

Loose leaf 
each book 
data for stu 

Architecture 
Heati 

umination Prysice 
lectrician's Date Trig Tabies 

iy Analytic Chem. 

Reint. Concrete Machine Design Riectricity 
Piping Data Machinist's Gate AC Motors & 
gervering Mech. of Materiais Gen'tre 
Tabies Pwr. Trans. Mach Transformers. 

Write f 
book or 64 1 

| 
4 
4 
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SEARCHLIGHT SECTION 


BELYEA RE-NU-BILT Rebuilt 
LARGE ELEC. POWER EQUIPMENT 
SELECTED STOCK ITEMS HEMPHILL Guaranteed EQUIPMENT 
COMBINATION MILL DRIVES — 15/2500 HP TRANSFORMERS—60 CYCLE SQUIRREL CAGE 
0.C, MOTORS WITH M.G, SETS & CONTROLS Qu KVA Moke Type Phase Voltages au ne Type 
a. MAKE TYPE VOLTS & i 1160 cA 
41 2 
14900 MOP 600/300 2 20 GF. H Pyranct 1 L-Allis 79 440 
i 4 cy 600 600/166 2 20 West. 1 2300/4600-220 2 250 1790 K.TEPC. 2300 
1006 KW G 4900/4160 120 mo 1 7800/15600-220/440 Volts 
400 MP GE. CD-1660% 250 00/1500 } 188 1 4160-240/480 Qu K.W. Make Speed 
200 KW Whee. Byn 46 56 Penn O18C 1 2400/4160¥-240/480 GE 1800 125 «220/440 V 
ALSO MANY OTHER COMBINATIONS 3400/4898 130/340 isos ¥ 
Qu. HP. ake Volts Qu Make Speed Type Volts 1000 West. 720 600 2300 /4160Y 
6600 1 100 GE. 2200 
MT 609 ul 126 OE Ts 2300 0.¢, 230 VOLT MOTORS 
860 MT 2300 2 150 Ailis-Ch. 360 2200 ow. 
MT 2200 1190 150 West. 900 220 a5 GE. 860 RC 
j 706 Al, Ch. pp 2300 1 400 EM 720 2300 15 Cw. 900 WP 
Whee. cw 440 514 Cw, 
350 IM-ITA 4140/2200 7 
MT-424¥ 4000 257 Qu HP Volts 
1 200 IM 2200 j 25 440 
2 16 OA, ANY 440 FOR POWER 
440 
SQUIRREL CAGE 3300 
i oo KT 2200 200 440 HEM PHI LL CO. 
2 ¥T-559BY 440 6 250 440 
2 40 Whae. CH-1420 «2800/4150 354 $50 2300 HE STREET NORTH BERGEN 
j 400 18-158 2300 1166 500 NEW TORK LONGACEE 
i oo) OOK. 1K 2200 
100 a4 1K-I7 440 
4 106 KT 440 
SYNCHRONOUS 
i 1000 GE Atl 2240/6000 600 
4350 9501-81 19800/6000 
2 1760 G Tl 2300 
W 2 t 
i 450 2200 «450 We carry a large stock of rebuilt and guaranteed transformers, and invite your 
M-G SETS—3 PH. 60 CY. inquiries. 
oc Ae, Custom-bullt transformers and coils manufactured to your specifications. 
Qu. KW, Make APM Volts Expert Repair Service—all makes and sixes of transformers pund nd 
9000130) GE. 600 4000/6600/ of repaired 
18200 redesigned. Ask for our price schedule, 
2 2000/2400 450 250/900 2800/4600 
200) 600 - 256 660 11000 
THE ELECTRIC SERVICE CO., INC. 
the “tin 18300 5318 Hetzel St. Cincinnati 27, Ohio 
1 Whee, 40 Years’ Dependable Service 
1 1000 Gk 900 260 6600 
1 150 Whee. 900 250 2800/4150 
BOILER PEED PUMPS TURBO-GENERATORS 
WELDING M.G. SET STEAM TURBINE DRIVEN 
Gn, 1100 37080 ore TRH 2500 KW G.E. Non-C. 3/60/2400/4160 V 
with tet 4 (2) 3600 RPM 185 PSIG 30% BP 
TRANSFORMERS 1000 KW G.E. Cond. Extr. 3/60/480 V 
Qu. KVA Make T Ph v ; 3600 225 4 
Alen Pur 4 41/118 MOTOR DRIVEN 1—320004 B & W BOILER 160 PSIG type 
) 1320052680 od 
4 200 1330 Youn Full line power equipment. 
FREQUENCY CHANGER SETS BREW, WOLTMAN & CO., 
UNDERWRITERS FIRE PUMP 50 Church S$t., New York 7, N. Y. 
Qu. KW Make Freq. Voltages 
/90/60 6600/11000/6600 
2 1500 25/62.6 2306/2300 1500 231 Fairbanks 
(gas. ériven) FOR SALE 
A 4 horizontal, 14 vertical, 
Qu. KW Make Dose. Allen -Shaffer-Heff | 
1 oo OB Driving forced draft blowers—<capac 
ing from 39000 to 56000 CFM ond 
060 Divert NASH HYTOR COMPRESSORS pressure. Steam pressures 360 to back 
Diy Pome when ened Will sell turbines separately if desired. Price 
1000 Moore t. Oond 1175/2008 2—~2000 Gal. reasonable. 
Burface storage heaters, Gusher "tren Works, Also—1—250 KW GE turbo generator om, 3 
LAP. 5/20 ibe. 480/ ef tener carried in G M D ROSE 
PHILADELPHIA TRANSFORMER CO. 408 DONOVAN BLDG. 
43 Howell $t., Jersey City 6, N. J. Box 566 Delton, Pa. DETROIT 1, MICH. 
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SEARCHLIGHT SECTION 


SPECIALS Thousands of Motors & Generators 


1—5000 KVA TURBO GENERA- 
1—200 KW MG SET, 250 Volts 


DC, 2300/3/60. dD. C. MOTORS A. c. MOTORS b — 60 cYCLe 
1—2200 CFM, LR. COMPRES- Ralls Alte 
SOR Type XPV. 110 PSI Reltsi 


1—700 HP Ideal Syn. MOTOR 
4150/2400,514 RPM & panel. 


Reliance b.b. Slipring 
ellane 


iq. Cage 

BOILERS MOTOR-GENERATOR ioe en Slipring 

TUBE, 160 PSI. is Be 


Whee.* 20/ 
1—250 HP B&W, 150 PSI. Whee ike be 
2—4’ x 135° STEEL STACKS. 2200/440 
1—70,000 LB. HEINE, 400 PSI. 


HEAT & POWER CO., INC. 
60 E. 42nd St., New York 17, N. Y. c. GENERATORS, 


Murray Hill 7-5280 alt 00, 
Whae. 
(Machinery & Equipment Merchants) Wh. 
Whse. 250 1% ‘ ; 220/440 
125 Ideal 
Cage 
126 Slipring 226/440 


60 
60 Gen. Ble. 
LIQUIDATION COMPRESSORS Buy now from this tremendous stock of excellent 


LAWRENCEBURG, INDIANA machines... AC & DC... all sizes and types up to 
pe air comor 1000 H.P. 


each with H. 
receivers and aftercoolers. 


otors, 
. type air compressors CHECK 
with 200i |, approx. 950 each WITH 


H.P. motor, air reesivers and after- 


| immediate removal 
WIRE, WRITE, PHONE _ — 
BRILL EQUIPMENT COMPANY Moter-Gram pub- 
2401 Third Ave., New York 51, N. Y. 
Sen complete stock list and “bargain 1435 W RANDOLPH 


corner” specials... send for latest CHICAGO 7, ILLINOIS” 


~ 


23332 


FOR SALE 2-768 C.F.M. (Actual) FULLER 2-STATE ROTARY 


DIESEL GENERATOR SETS AIR COMPRESSORS —- NEW 1953 
A.C. SETS Size C-150-150H 100 Ibs. pressure 


serting Direct Synchronous Motor Driven with regulators, intercoolers, air-maze filter, silencer, 


driving Wes ouse generator— KW 440/ i i ipi ; iver. 
Manzel mechanical lubricators, aftercoolers, essential piping, valves, air receiver 


citer and complete with panel board for gen- Motor Control: GE Limitamp Synchronous motor starters, 400 amp ITE 5 KV interruptive 
erator, engine starting air compressor and 


i switch. 
Novy. Units We IMMEDIATE SHIPMENT 


(3) Mew AND L. J. LAND, INC. 
ttre ball-bearing 144 Grand St. Phone CAnal 6-6976 New York 13, N. Y. 


amps. ENGINE: Sheppard Model 60-— 
x 5—3 cyl.—radiator cooled—212.8 cu. 
i displacement-—self-contained fuel tank— 


valt boavy daty starter. DIESEL ENGINES — POWER MACHINERY 


Full generator rating 5000 to 8000 ft. Above 
) per 1000 ft. BARGAIN 100 KW to 1500 KW 


PRICE $2095.00 EACH! Diese! Generator Sets + Stationary * Portable + Mobile Motors and Generators 
THE BOSTON METALS CO. A. G. SCHOONMAKER COMPANY, INC. 


313 E. BALTIMORE STREET MAIN OFFICE: Box $16, Coll, BRANCH: 60 Cherch Y. 7, Y. 
Baltimore 2, Md.—Lexington 9-1900 1668 


ATLANTIC TRANSFORMER COMPANY 


FOR SALE 
REWINDING — REBUILDING CONSULT US FIRST 


RECONDITIONING Phase Changers — Dry and Wet Transformers— 
ALL TYPES TRANSFORMERS and All Auxiliary Equipment 


5143 N. 2nd ST., PHILA. 20, PA. We Buy, Sell or Rent 
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a 
75 =F. Morse b.b DH-i40 1600 450 Allis Ch Syneh 480 
o Cr. Wh 230 87 5/1100 400 Bq. Cage 2200 
60 Allis Ch. 230 1160 400 Marathon (2) Sa. Cage 2200 
(3) 125 230 400 / 1 200 GR Sa, Case 00 
Machy 44 
Arthur 
13’xt4 
4 
: 
Sy 
FOR TOU 
TRANSFORMER NEEDS 


SEARCHLIGHT SECTION 


Write For Price 


FOR SALE 


COPPER CABLE 


3500 Tons 500,000 Circular MIL Bare Stranded Copper Cable Hard Drawn 
49 Strand, 909 Inches Over All Diameter. 102 Inch Diameter of Each Wire- 
stranding 7x7 .392 Square Inches Cross Section 
1,544 Pounds Per 1000 Feet — 8,151 Pounds Per Mile 
Available in 1300 Ft. to 2700 Ft. Lengths. Approx. 4500 Ft. Per Reel. 
Used But in Excellent Condition 


Immediate Delivery 


Sample Available 


INDUSTRIAL EQUIPMENT DIVISION OF 


LURIA BROTHERS & COMPANY, INC. 


PHILADELPHIA NATIONAL BANK 8LDG.—PHILADELPHIA 7, PA. + Rittenhouse 6-7455 


— 
166-40 & 15 HP Dutton Package Boilers 
40 HP Erie City Keomomic Type Boller 
606 HP 2608 Pressure WT Boilers 
00’ or more of 427° Belt Oonveyurs 
30 KW Portabie Diesel Biectric Set 
150 HP 1252 Seotch Marine Boller 
#260" Rotary Dryer, Motor & Drive 
45, 15 & 8 Ton Bwitehing Locomotives 


H. & P., 6719 Etzei, St. Louis 14, Mo. 


TURBO-GENERATORS 


KW-—240 volte—130/2508 Condensing 
Auto, 1945 

(000 KW 480 volte—225% Condensing 
Auto. Extraction—208 

400 KW—550 volts—400 9 Condensing 
Aute. New 1048 

100 KW—480 volte—210% Condensing 
Aute. Extraction—40 


POWER PLANT EQUIPMENT 
SPECIAL OFFERINGS 


i— 250 KW~-240 
10/128 Back pressure 
TRANSFORMERS 
3—~15,000 KVA—132,000¥—1 3,800 volts 
6,333 KVA—66,000/38,000/11,900/6800 volts 
667 voits 
HEATER 
1—120,000% Deaerating Heater—Tray Type 


A. LEE ELLIS CO., U. S. Machy. Bidg., 140 Federal St., Boston 10, Mass: 


THE BUYERS MUST BE SATISFIED—-ALWAYS 


FOR SALE 


1—300 HP Louis Allis 
Wound Rotor Induction Motor 


1800 RPM--3/60/440 V—Sleeve bearing. 
With this motor goes complete set of speed 
regulating controls as follows: 
2—Machine duty grids in two cubicles 
Primary magnetic contractor in cubicle. 
1—Drum Controller, 

Price F.0.B. Syracuse, N.Y. $5.250.00 


The Above Equipment is Brand New 


1—500 HP Lovis Allis 
Wound Rotor Induction Motor 


1200 bearing. 
With this motor goes complete set of speed 
regulating controls as follows: 
2—Machine duty grids 
\--Primary magnetic contactor 
Controller 


This motor is rebullt and the quarantee is 
the same as for a new motor, one yeor. 


DIESEL GENERATOR SETS 


1—720 HP Fairbanks Morse Model 33, 5 
cyl, 257 RPM, 580 KVA F-M 3/60/ 
2400 V generator. 

1—560 HP Fairbanks Morse Model 33, 4 
cyl. 257 RPM, 470 KVA F-M 3/60/ 
2400 V generator. 

1—~750 HP Superior 8 cyl. 400 RPM, 500 
KW Elec. Mchy. 3/60/2400 V gener- 
ator and auxiliaries. 

1—400 HP Superior 4 cyl. 400 RPM Model 
VDSE, 250 KW, 3/60/2400 V. 


“MISSISSIPPI VALLEY EQUIPMENT CO. 


507 Locust St. St. Louis 1, Mo. 


TRANSFORMERS 


3 15,000 KVA G.E, H-DHJ 
1/60/132,000Y x 13,800 
8.5% IMP. 4 taps above & below 


Automatic tap changing on the load 


Complete stock from 10-2,000 h.p. 
Nation's largest inventory. New & Uses. 
WABASH POWER EQUIPMENT 
31 &. CONGRESS, CHICAGO 5, HA 7-4855 


Price WY. All steel cases $3196049-50-51 
Excellent condition; very low price 
THE SQUARE ELECTRIC COMPANY 
320 WN. Clinton $., Syracuse 1, N. Y s. M. DAVIS 
510 La Salle St. Louis, Mo. 
BOILERS consteucnion 
HI-PRESSURE USED & REBUILT EQUIPMENT 


DIBSEL SALES & SERVICE 
GENERATORS—GAS OR DIESEL 
UNIVERSAL POWER ENGINEERING CO. 
217 COLDEN ST., JERSEY CITY, WN. J. 
Phone: DElawere 2-8300 


FOR RATES OR 
INFORMATION 


About Classified Advertising 


Contact 
THE McGRAW-HILL 
OFFICE NEAREST YOU 


ATLANTA, 3 
1321 Rhodes-Haverty Bldg. 
WaAlnut 5778 
mM, MILLER 


BOSTON, 16 


350 Park Square 
HUbbard 2-7160 
H. J. SWEGER 


CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 
W. HIGGENS 


J. BRENNAN 
CINCINNATI, 37 
1825 Yorktown Rd. 
REdwood 1-3238 
Cc. W. MILLER 


CLEVELAND, 15 
1510 Hanna Bldg. 
SUperior 1-7000 
W. SULLIVAN 


DALLAS, 2 
Adolphus Tower, Main & 


Akard Sts. 
PRospect 5064 
G. JONES 


DETROIT, 26 
856 Penobscot Bldg. 
WOodward 2-1793 
W. STONE 


LOS ANGELES, 17 

1125 W. 6th 
MAdison 6-9351 
H. KEELER 

NEW YORK, 36. 

330 West 42 St. 

R. LAWLESS 

S. HENRY 


PHILADELPHIA, 3 

17th & Sansom St. 
Rittenhouse 6-0670 
H. BOZARTH 


LOngacre 4- 
D. COSTER 
R. RATHAWAY 


E. MINGLE 


ST. LOUIS, 8 
3615 Olive St. 
lerson 5-4867 


Jett 
W. HIGGENS 
SAN FRANCISCO, 4 


68 Post St. 
DOuglas 2.4600 
R. ALCORN 
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SEARCHLIGHT SECTION 


GUARANTEED REBUILT POWER EQUIPMENT 


SLIP RING SLIP RING SQUIRREL CAGE 
ests. 


ie, 220 oF 440 Volts Crane & Hoist Service 220 or 440 Volts 
Phase, 60 Vis or Higher) 


= 


MAKE 
Wests. 
-E. 


we 
PUNCH PRESS 
MOTORS 


NEW—3 /60/220-440 volt 
High Terque—Hi Slip 


Bits 


goes 


= 


~ 


= 


= 

> 

seuss 
~ 


< 
= 


P34 
<4 


is) 
= 
& 


> 
=. 


z 


33335852) 
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handy. 
Chandy. 12/24-220/440 


fe 


= 


m 
= 


NEW 25 CYCLE —- MOTORS 
AT LONG DISCOUNTS S7 Years Dependable Service 
Sup ous MOTORS 3-Ph., 60 Cy. GENERATORS 


x Whee 

10/238 25 Ok 
220/440 440 
220/440 186 25 w 

550 2 

220 

550 
220/440 

550 

650 

550 
220/440 
220/440 200 
220/440 450 


TRANSFORMERS 
125 
“1% KVA, Line Material, Dry tpe, 126 SYNCHRONOUS 60 
t primary to 120/240 vott secondary Make Type 
60 cycle ATi 
460/230/115 volt secondary, 1 phase, 300/100 730 
orc. volt pri- 2200/440 
277 
400 
400 


- 


Amp., Condit, 
400 Amp., Smith, SP, 7.56 BY outdoor 
MoT 


3333 


6 
9 
9 
3 
3 
3 
5 
5 
1 
1 
1 


BENSON-WILIMZIG, INC. 410/338 i 

1704 N. 8th St., Louwls 6, Mo. 
22 


Phone GArfield 1-4290 


TRANSFORMERS 60 Cy, 
13,800--2900 
Mtandard, 
, V 


= 
Se 


= 
4 


only partial listing 


STEPHEN HALL « co. 
4 HARRY J. RICE, Pres 
2200/440 406 625 ADAMS ST., HOBOKEN 2, N. J. 


20000 


1500 PBI 6% -8% Chieage 


100 PSI Worthington j 
Complete in every respect 


Bes 1—1875-KVA., G.E., 440+, 750°FTT, 28" 


Portables—W orthington 60 to 600 C Excellent Condition and Complete 
Both Priced Right. 


COMPRESSOR COMP CHARLES WEAVER 


19701 James Couzens Highway Detroit 35, Michigan 


~ 
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3 Phase 
Cr. Wh OM 
400 
Ge. 
G.E. mcr Ay 
Gr wh. cme 1100 
LC-204 
Gr. Wh. COM-s04 450 
GE. 
Wests. Kel 
Star 10 
15 Wests, SK-103 4400/1 
M.G. SETS 
Get 220 125 
: c 2 5 
2 
«440 
fol 1320 WEST CERMAK RD, CHICAGO 8, ILL. 
Whee. 3 1200 rpm 
22000 amp. GG 
L. A.splash 3 21400 amp. ITE. 3 pole 
Whee. 3 155-28, 600 « OF 
L. A.splash 3 
LA-splash 8 
5 CA KP 3 
150 240 Ki. Dyn 600 
150 230 Whee 1760 
MOTOR GENERATOR SETS a 
2006 4000/2200 yn. & 
GE 220/440 yn. 
4000/440 yn 125 
125 440/228 260/125 
100 Al Ch 220/440 240/126 
45 a 
600 kva ph. 
ky 
a4 hve Ma. V 
200 kva, Mol., 
206 
DIRECTORY ie 
100 
Worlds Best Rebuilts 
fata 
& 
Ee 
28) 


ADVERTISERS INDEX 


This index is a service to 


When « star appears after the name, the advertisement dees net appear in 


Air Preheater Corp. 
Airetool Mfg. Co. 

Aleo Products, Ine. 
Alken-Murray Corp. 
Allen-therman-Hoff Co, 
Allie-Chalmers Mfg. 
Alipax Company, Inc. 

Aluminum Company of America 
American Blower Corp. 
American Engineering Co. 
American Gilsonite Co, 
American Pulverizer Co, 

Ames tron Works, tne. 

Anchor Packing Co. 

Arkansas Poel Co, 
Armetrong Cork Company 
Armstrong Machine Works 


Atomic International, Div. of 
North American Aviation, 


Automatic Switch Co. 


Habbitt Steam Specialty Co. 
Habeock & Wileox Co. 


Habeock & Wileox Co. 
(Refractories Div.) 


Babcock & Wileax Co, 
(Tabular Products Div.) 


Hadger Mig. Co, 
Meter Co, 


Haltimore & Ohio Railroad 
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B. F. Goodrich distributors solved 
these costly problems—can they help you? 


Rubber “‘mule’’ saves $1500. The circularsaws Saves cost of freight elevator. Problem in this warehouse 


in this lumber mill used to be run by a gear mecha- was moving refrigerators upstairs for storage, then down again 
nism, But the steel gears wore out too soon, took for shipment. A $19,000 freight elevator seemed to be the only 
high overtime to repair and replace. A mule drive, answer until a distributor suggested a B. F. Goodrich Ribflex 
using a B, F, Goodrich Hightlex transmission belt, conveyor belt. While it cost much less, the “rubber elevator’ 
was suggested by a distributor, The change saved — works so well, it's giving everything the owners expected in 
$1500 maintenance costs in the first month alone, the way of service. 


These savings were made because a 
B. F. Goodrich distributor studied the 
problem, then selected the type, size 
and grade of belt that was right for 
the job. 

If you have “problem” installations 
in your plant, remember that B. F. 
Goodrich distributors are “specialists 
in rubber”, ready to put their traihing 
and experience to work for you, By 
mee a B. F. Goodrich distributor 
your chief supplier for rubber products, 
em not only get top quality products, 

ut you also save buying time, have a 
dependable source of supply, and get 
fast delivery on most items from local 
stocks, B. F. Goodrich Industrial Products 
Co., Dept, M-758, Akron 18, Obio. 


Grommnet~T. M. The Goodrich Co, 


Belt costs cut $100 a month. Six ordinary V belts weren't strong enough to 
rurn a ball mill loaded with 22 tons of steel balls, water and ore. The belts lasted B E G d i h 
only 5 or 6 weeks, But there wasn't space to expand, and redesigning the drive he 00 r Cc 
would cost $800, Then B. F. Goodrich Grommet V belts were tried. They lasted 
not six weeks but six months, saved $100 a month in belt costs, plus the cost of 


rebuilding the drive. INDUSTRIAL PRODUCTS 
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a complete 


line of 
GRINNELL 


HANGERS 
for Copper Tubing 


with Threaded Rod 


Extension Split 
Ring Hanger 


Threaded for standard 
V4" pipe extension rod 


Single screw clamps split ring 


Hinge simplifies installation of 
securely to tubing 


tubing; lower half cannot be mislaid. 


Adj. Wrought Ring Hanger 


Four flats provide a 
positive clamping action 


Grinnell now offers, in one complete line, every standard type 
of hanger and support for copper tubing. All are heavily copper 
plated for long, rugged wear. All are accurately sized to fit 
standard copper tubing, and designed to give a neater installa- 
tion wherever copper tubing is used. 


For dependability, speed, and convenience . . . let Grinnell’'s 


Write for your copy of 


coast-to-coast network of warehouses and jobbers serve you as the Corpven TUBING 
one-stop source for all your copper tubing hanger require- Hancee Catalog 
P © 8 oF req Grinnell Company, Inc., 


ments. Grinnell-trained personnel are ready to work with you 278 Wese Exchange S¢., 
“on-the-job”, anywhere, to help solve any problem connected Adj. Wrought Bond Hanger Providence, Rhode Island 
with hangers and supports for copper tubing. 


Whether it be for copper tubing or standard pipe, specify 
Grinnell hangers, No other company makes as complete a line; GRI N N ELL 
provides as thorough a distribution service; or can cooperate as 


fully on all your piping assignments, AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


' Grinnell Co pany, Inc., Provid , Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating speciolties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 


* 
\ 
2) 
\ 
Split Ring with Socket 
and Cooch Screw 
| 
| 
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For this WIDE 
temperature range 


INSULATION 


provides longrterm savings 


Hi Continuous operation at high temperatures (even prolonged boiling in water) will not de- 
teriorate or affect thermal conductivity of new, super-efficient ALLTEMP. Its high resistance 
to crumbling, cracking, shrinkage, impact and abrasion keeps it on the job at peak efficiency. 
This Carey universal pipe and block insulation is easily cut, fitted and installed. Once in place, 
there's practically no maintenance involved. Here—in one formulation—is the performance 
you want for all temperatures up to 1600° F. For cost-saving facts and the Carey ALLTEMP 
Specification Folder, mail coupon below. 


THE PHILIP CAREY MFG. COMPANY, 
Lockland, Cincinnati 15, Ohio, Dept. P-96. 


Send new ALLTEMP Performance Report and Specifications Manual. 
(CD Have your industrial Sales Engineer coll. 


industrial insulation 
THE PHILIP CAREY MFG. COMPANY 


Better Products for Industry Since 1873 


Lockland, Cincinnati 15, Ohie 
In Canada: The Philip Corey Co., Lid., Montreal 3, P, Q, 


Corey-approved contract units in major trading areas. Consult your a os 
nearest Carey District Office or your telephone directory. 


| | 
_ | | | 
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